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Other comments: ¥ The pretence of MAP dialogues between the MSC and the VLR leads to
unnecessary complexity in the SDL diagrams (handling for MAP_NOTICE and
MAP_P_ABORT, possibility of protocol version dropback). This has been
removed, as a small step in the right direction. The logical conclusion would be to
follow the example of chapter 21, and completely remove the interworking
between the MSC and the VLR from 29.002, but that would be a much bigger
undertaking! A further logical consequence of this approach has been to remove
the possibility of transferring an IMSI as the Destination Reference in the
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(pseudo-) MAP_OPEN request which precedes the
MAP_SEND_INFO_FOR_MT_SMS request. Instead, the IMSI is added as a
parameter of the MAP_SEND_INFO_FOR_MT_SMS request in subclause 12.7.
The removal of the handling for MAP_NOTICE and MAP_P_ABORT, and the
possibility of protocol version dropback, from the interworking between the MSC
and VLR has not been highlighted in the SDL diagrams.

A text box has been added to each sheet of SDL which needs it, to state the
convention for the source and destination of input and output signals. This has
not been highlighted in the SDL diagrams.

The ordering of returning a result or error indication to the requesting entity and
reporting the outcome of SM delivery or submission to the gsmSCF has been
systematically changed to put the reporting to the gsmSCF after the return of the
result or error to the requesting entity; this reduces the delay in returning a result
or error indication to the requesting entity. This change has not been highlighted
in the SDL diagrams.

The handling of protocol dropback in both the dialogue initiating entity and the
dialogue responding entity has been updated to recognise the fact that the
macros Receive_Open_Cnf and Receive_Open_Ind have a "Vr" exit to denote
the use of an earlier version of the protocol than the one specified in this version
of 29.002. The earlier version of 29.002 assumed that the only earlier version of
the protocol was "V1". This change has not been highlighted in the SDL
diagrams.

The changes to the descriptions of the behaviour of the SGSN for MO SMS and
the HLR for MT SMS are closely based on those proposed in CR 29.002-509r2,
but they omit the specific handling to make SS call barring apply to SMS transfer
in the PS domain. If both CR 29.002-524 and CR 29.002-509 are approved, CR
29.002-509 should be implemented after CR 29.002-524.

The ordering of the subclauses in 23.3 (handling of MT SMS) has been changed
to 23.3.1: SMS-GMSC; 23.3.2: HLR; 23.3.3: VMSC; 23.3.4: VLR; 23.3.5: SGSN,
to reflect the sequence in which these entities are involved in handling MT SMS.
To ease the readability of the change request, the re-ordering has been done
without change marks, except in the subclause and figure numbering. The
change marks reflect the changes to the content of each subclause.
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**** Eirst modified section ****

12.7  MAP-SEND-INFO-FOR-MT-SMS service

12.7.1 Definition

This serviceis used between the MSC and the VLR. The service isinvoked by the MSC receiving an mobile terminated
short message to reguest subscriber related information from the VLR.

The MAP-SEND-INFO-FOR-MT-SMS service is a confirmed service using the primitives from table 12.7/1.

12.7.2 Service primitives

Table 12.7/1: MAP-SEND-INFO-FOR-MT-SMS

Parameter name Request Indication Response Confirm
Invoke Id M M(=) M(=) M(=)
SM RP DA M M(=)

IMSI C C(=2)

MSISDN C C(®)
User error C C(®)
Provider error o

12.7.3 Parameter use

Invoke id
See definition in clause 7.6.1.

SM RP DA
See definition in clause 7.6.8. This parameter shall contain either an IMSI or an LMSI.

IMSI
See definition in clause 7.6.2. This parameter shall be present if the SM RP DA parameter contains an LM SI; otherwise
it shall be absent.

MSISDN
See definition in clause 7.6.2.

User error
The following errors defined in clause 7.6.1 may be used, depending on the nature of the fault:

- Unknown subscriber;
- Unidentified Subscriber;
- Absent subscriber;
- Unexpected Data Value;
- DataMissing;
- Illegal subscriber;
- Illegal equipment;
- Subscriber busy for MT SMS;
- System Failure.
Provider error

For definition of provider errors see clause 7.6.1.
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**** Next modified section ****

23 Short message service procedures

23.1 General

The short message service procedures are used to control both mobile originated and mobile terminated short message
transfer.

Four procedures exist for short message services.
- mobile originated short message service transfer;

- mobile terminated short message service transfer;

short message alert procedure;
- short message waiting data set procedure.

The following application context refers to a complex MAP user consisting of several processes.
- shortMessageGatewayContext.

This application context needs a co-ordinating process in the HLR. Additionally a ©co-ordinating processer hasto-beis
defined-needed for the mobile originated situation in the MSC, becausethe A_CM_SERV_REQ message does not
distinguish between mobile originated short message transfer and the short message alert procedures.

NOTE: theA CM_SERV_REQ messageis not used for SMS over GPRS._The modelling is based on the
assumption that the SGSN will trigger the appropriate process, according to whether an RP_ MO DATA
oranRP SM_MEMORY_ AVAILABLE isreceived over the LLC layer.

23.1.1 Mobile originated short message service Co-ordinator for the MSC

Fhe-When the MSC receivesan A_CM_SERV_REQ message (see 3GPP TS 24.008 [35]), with a CM service type
|ndlcatl ng short message service, Meeewedrfrom the A- mterface containing the CM-service type- This parameter

it invokes the macro Process Access Reguest MSC to

request the establ |sment of the CM connect|on JVWLPRQG%S—AGG%S—REQUM%M

If the macro Process Access Request M SC takes the "OK" exit (which means that the M SC has sent an

A_CM_SERVICE_ACCEPT to the MS) MAP-PROCESS-ACCESS-REQUEST serviceendssuecessfully, the MS
initiates mobile originated short message transfer or alertirg-sends an indication that it has memory available for more

short messages.-Depending-on-the situationtThe M SC creates an instance of the appropriate process is-Haitiated-as
follows:

- iftheMSCreceivesan A_RP_MO_DATA indication-is+eceived, it creates an instance of the process
MQO_SM_MSC isinitiated-(see subclause 23.2.1);

- iftheMSCreceivesan A_ RP_SM_MEMORY_AVAILABLE indicationisreceived, it creates an instance of the
process SC_Alert MSC isinitiated-(see subclause 23.4.1).

After it has createdion the instance of the user process, the Co-ordinator relays the messages between the A-interface
and the inveked-child process and between the VLR and the child process until a+equest-eran-indicationfor-the
dialogue termination-is terminatedreceived.

The SM S proeeess-Co-ordinator process in the MSC is shown in thefigure 23.1/1.
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Process Co_SMS_MSC 23.1 _1(1)
- - - - - -~ - -~ - - - - -- - -~ -

}Figure 23.1/1: The SMS co-ordinating ‘,}
| process in the MSC. |
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process Co_SMS_MSC
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Figure 23.1/1 (sheet 1 of 2): Process Co_SMS_MSC
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process Co_SMS_MSC
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, for mobile originated SMS activity™ 1
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Figure 23.1/1 (sheet 2 of 2): Process Co SMS MSC
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23.1.2 Short message Gateway Co-ordinator for the HLR

The process is started when the H LR receivesaMAP_OPEN indication epens-a-diatoguefor-the shortmessage
g Rw sing the application context shortM essageGatewayContext-+s
Feeewed If that—sepweethe d|aloque opening is successful the Co-ordinator can receive the first service primitive from

the MAP- Protocol Machine. Bepending-on-thereceived-primitive-The HLR creates an instance of the appropriate user
process is-created-as follows:

- if theHLR receivesaMAP_SEND_ROUTING_INFO_FOR_SM indication+s+ecehved, it creates an instance of
the process Mobile_Terminated_SM_HL R-iscreated;

- iftheHLR receivesaMAP_REPORT_SM_DELIVERY_STATUS indicationis+eceived, it creates an instance
of the process Report SM_delivery stat HL R-isereated.

After it has createdien the instance of the user process, the Co-ordinator relays the messages between the MAP—
Protocol Machine and the inveked-child process until aregquest-or-an-indicationforthe dial ogue termination-is
termi natedreceived.

The SM Gateway Co-ordinator processin the HLR is shown in the-figure 23.1/2.

If the Receive_Open_Ind macro takes the Vr exit then HLR shall perform the MAP M+dialogue as specified for the
appropriate application context version. But-based-Depending on the subscriber data, handling at the MAP user
application level may be performed as described-a-specified in subclauses 23.3.2 and 23.5.1 of the present
documentrelease 97-:
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-

;Figure 23.1/2: The SMS gateway co-
ordinating process in the HLR. !
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process Co_SM_GW_HLR Co_SM_GW_HLR1(1)
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Figure 23.1/2: Process Co_SMS_Gateway_ HLR
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Process Co_SMS_SGSN
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The mobile originated short message transfer procedure

The mobile originated short message service procedure is used to forward a short message from a mobile subscriber to a
Service Centre. The message flow for the mobile originated short message service procedure is shown in figure 23.2/1.

]
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MS Serving VLR Interworking SC
MSC or MSC
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1
» 2
3
4
> 5
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7 <
8 -
1) Short Message (3GPP TS 24.011 [37]).
2) MAP_SEND_INFO_FOR_MO_SMS (*).
3) MAP_SEND_INFO_FOR_MO_SMS_ACK (*).
4) MAP_MO_FORWARD_SHORT_MESSAGE.
5) Short message (3GPP TS 23.0140).
6) Short message Acknowledgement (3GPP TS 23.0140).
7) MAP_MO_FORWARD_SHORT_MESSAGE_ACK.
8) Short Message Acknowledgement (3GPP TS 24.011 [37]).
*) Messages 2) and 3) are not used by the SGSN.

Figure 23.2/1: Mobile originated short message transfer

In addition the following MAP services are used:

MAP_PROCESS ACCESS REQUEST
MAP_AUTHENTICATE
MAP_SET_CIPHERING_MODE
MAP_PROVIDE_IMS|
MAP_CHECK_IMEI
MAP_FORWARD_NEW_TMSI
MAP_TRACE_SUBSCRIBER ACTIVITY
MAP_READY_FOR_SM

(see subclause 8.3); (*)
(see subclause 8.5); (*)
(see subclause 8.6); (*)
(see subclause 8.9); (*)
(see subclause 8.7);

(see subclause 8.9); (*)
(see subclause 9.1); (*)

(see subclause 12.4).
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(*) Thease messages are not used by the SGSN.

23.2.1 Procedure in the servicing MSC

Any CAMEL -specific handling defined in this subclause is omitted if the M SC does not support CAMEL control of
MO SMS, or if the subscriber ishet-adoes not have a subscription for CAMEL subseribercontrol of MO SMS.

When the M SC receivesiag the short message from the A-interface, the- MSCit sends the-a
MAP_SEND_INFO_FOR_MO_SMS request to the VLR and waits for a response. While the MSC is waiting for the
response from the VLR:

- _if the VLR aborts or prematurely closes the dialogue, the MSC sendsan A RP_ERROR with error cause

"Network out of order" to the M S, and the process terminates;

- Asaresponseaf the MSCitwit-receivesthea MAP_SEND_INFO_FOR_MO_SMS confirmation from the VLR,
it checks the confirmation.irdicating-that:

- if the confirmation includes an error, the MSC sends an A_RP_ERROR with the appropriate error cause to

theMS, and the process termi nat& semeeend&unsaee&@uuy—?heeﬁepeau%nme

- if the confirmation indicates a successful outcome, the MSC calls the procedure CAMEL O SMS INIT and
tests the result.

- if theresult was"SMS Aborted"”, the process terminates;

- if theresult was "Release SMS', the MSC returnsan A_ RP_ERROR with an error cause as instructed by
the gsmSCF to the M S, and the process terminates;

- if theresult was "Redirect SMS', the MSC modifies the data for the submitted short message as
instructed by the gsmSCF, and the M SC handling continues;

- if theresult was " Continue", the M SC handling continues.

- the M SC checks whether Operator Determined Barring would prevent the submission of the short message.

- if Operator Determined Barring would prevent the submission of the short message, the M SC returns an
A RP ERROR with error cause "Operator determined barring” to the M S and reports to the gsmSCF that
the short message submission has failed, and the process terminates,

- if Operator Determined Barring would not prevent the submission of the short message, the MSC
handling continues.

- the M SC checks whether SS barring would prevent the submission of the short message.

- if SSbarring would prevent the submission of the short message, the MSC returnsan A RP_ ERROR
with error cause "Call barred” to the MS and reports to the gsmSCEF that the short message submission
has failed, and the process terminates,

- if SSbarring would not prevent the submission of the short message, the M SC handling continues.

- if the MSC is separate from the SMS-IWMSC, M SC handling continues as described below under the
heading " Serving MSC is separate from SMS-IWMSC".

- _ifthe MSCisaso the SMSIWMSC, the MSC handling continues as described below under the heading
"Serving MSC is SMSIWMSC";
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Serving MSC is separate from SMS-IWMSC

The MSC checks whether the MAP_OPEN request and the MAP_MT_FORWARD_SHORT_MESSAGE request can

be sent in a single message signal unit through the lower layers of the protocol.

if the two requests can be grouped in asingle TC message, the M SC requests a dialogue with the SMS-IWM SC,

including the MAP_MO_FORWARD_SHORT_MESSAGE request;

- if the dialogue opening is successful, the M SC waits for the response from the SMS-IWMSC;

- if the macro Receive Open_ Cnf takesthe "Vr" exit, the M SC handles the dialogue according to the

specification for the earlier version of the protocol and the process terminates;

- if the macro Receive Open Cnf takesthe "Error” exit, the MSC returnsan A RP_ERROR with cause

"Network out of order" to the M S and reports to the gsmSCEF that the short message submission has failed,
and the process terminates.

if the two reguests cannot be grouped in asingle TC message, the M SC requests a dialogue with the SMS-

IWMSC, omitting the MAP_MO_FORWARD_SHORT_MESSAGE request;

- __if the dialogue opening is successful, the MSC sendsaMAP MO FORWARD SHORT MESSAGE request

to the SMS-IWM SC, and waits for the response from the SMS-IWMSC;

- if the macro Receive Open_Cnf takesthe "Vr" exit, the M SC handles the dialogue according to the
specification for the earlier version of the protocol, and the process terminates;

- if the macro Receive Open Cnf takes the "Error" exit, the MSC returnsan A RP_ ERROR with cause
"Network out of order" to the MS and reports to the gsmSCF that the short message submission has failed,
and the process terminates.

if the MSC receivesaMAP MO FORWARD SHORT MESSAGE confirmation from the SMS-IWMSC, it

checks the content of the confirmation;

- if the confirmation indicates that the submission of the short message was successful, the M SC returns an
A RP_ACK tothe MS and reports to the gsmSCF that the short message submission was successful, and the

process terminates,

- if the confirmation indicates that the submission of the short message failed, the MSC returns an
A RP_ERROR with the appropriate error cause to the MS and reports to the gsmSCF that the short message

submission has failed, and the process terminates,

if the dialogue with the SMSIWMSC fails, the MSC returns an A_ RP_ERROR with cause "Network out of

order" to the MS and reports to the gsmSCF that the short message submission has failed, and the process
terminates.

Serving MSC is SMSIWMSC

The MSC sendsan SC RP MO DATA reguest to the Short Message Service Centre (SMSC), and waits for the

response.

if the MSC receives an error response from the SMSC, it returnsan A RP_ERROR with the appropriate error

cause to the M S and reports to the gsmSCEF that the short message submission has failed, and the process
terminates,

if the SM SC aborts the dialogue, the MSC returns an A RP_ERROR with cause "Network out of order" to the

MS and reports to the gsmSCEF that the short message submission has failed, and the process terminates;

if the MSC receives a positive response from the SMSC, it returnsan A RP_ACK to the M S and reports to the

agsmSCEF that the short message submission was successful, and the process terminates.
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The mobile originated short message service processdure in the MSC is shown in figure 23.2/2.

CR editor's note: the ordering of the material in the SDL diagrams has been changed to reflect better the sequence of
handling. The material on the old sheet 3 and some of the material on the old sheet 1 are on the new sheet 4; the
material on the old sheet 4 is on the new sheet 3.
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process MO_SM_MSC
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Figure 23.2/2 (sheet 1 of 4): Process MO_SM_MSC
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Figure 23.2/2 (sheet 2 of 4): Process MO_SM_MSC
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Process MOSM_MSC
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1 Figure 23.2/2: The mobile originated short message,
‘ service process in the MSC. ‘
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Figure 23.2/2 (sheet 3 of 4): Process MO_SM_MSC
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Process MOSM_MSC

Figure 23.2/2: The mobile originated short message \
service process in the MSC. ‘

no

23.2_2.ex3(4)

MAP_OPEN_Req

MAP_FORWARD_SHORT_MESSAGE_

MAP_DELIMITER

MAP_OPEN_Req

req MAP_DELIMITER_Req

Receive_ Receive_
Open_ Open_
Cnf Error Cnf
OK
OK V1 Error Vi1
WAIT_FOR_ Perform_ 'Set MAP_FORWARD _
_MO_SMS MAP_V1_ RP-ERROR = SHORT_MESSAGE_Req
| Dialogue Network MAP_DELIMITER_Req
out of|order’
MAP FOR{ARD_ CAMEL_O_
_SHORT SMS
“MESSAGE FAILURE WAIT_FOR_
= MO_SMS
_cnf
Check_ ARP_ 1.
Confirmation _ERROR | |
req || _____ 4 See
K \ 13G TS 23.078
L
Provider Error,
User Error,
Data Error
'SET RP Perform_
ERROR"™ MAP_V1_
Dialogue
CAMEL O_ CAMEL_O_
r SMS_ SMS_ .
! I[SUBMITTED FAILURE |
| |
l l
| |
777777777 1o - - - - - -0 07
See Ll ! | See
3G TS 23.078, 13G TS 23.078
| |

CR page 23



3GPP TS 29.002 v5.4.0 (2002-12) CR page 24
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23.2.2 Procedure in the VLR

The processis triggered by a dialogue opening request followed by aMAP PROCESS ACCESS REQUEST including

aCM service type Short Message Service.

If the macro Process Access Reguest VLR takesthe "OK" exit, the VLR waitsfor a

MAP SEND INFO FOR MO SMSindication from the MSC.

- |f the MSC aborts the dialogue, the process returns to the Null state;

- _if theindication is badly formed, the VLR returnsaMAP SEND INFO FOR MO SMS response containing

the appropriate user error;

- _if theindication is OK, the VLR checks whether the submission of the short message is allowed

if MO SMSisnot provisioned, VLR returnsaMAP _SEND INFO FOR MO SMS response containing the

user error "Teleservice not provisioned";

if the submission of the short message is prevented by Operator Determined Barring, the VLR returns a

MAP SEND INFO FOR MO SMS response containing the user error "Call barred" with barring cause

"Operator barring'";

if the submission of the short message is prevented by the Barring supplementary service, the VLR returns a

MAP SEND INFO FOR MO SMS response containing the user error "Call barred" with barring cause

"Barring service active";

if the submission of the short message is allowed, the VLR returnsaMAP _SEND INFO FOR MO SMS

response containing the MSISDN of the requesting subscriber .-

When the VLR hasreturned the MAP_SEND INFO FOR MO SMS response, the process returns to the Null state.

thepreeedureﬁtehmmatedrmtheAA:R—The mobi I eori gr nated short message transfer processdure in the VL R is shown
in figure 23.2/3.
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Process MOSM_VLR

Figure 23.2/3: The mobile originated short message
service process in the VLR
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Figure 23.2/3: Process MO_SM_VLR
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23.2.3 Procedure in the SMS ilnterworking MSC_(SMS-IWMSC)
This procedure applies only when the SMSIWMSC is not integrated with the servieing MSC or SGSN.

The processiis triggered by a dialogue opening request with the application context shortM sgM O-RelayContext.

- _if the macro Receive Open_Ind takes the "Error" exit, the process returns to the Null state;

- if the macro Receive Open Ind takes the "Vr" exit, the SMS-IWM SC handles the dialogue according to the
specification for the earlier version of the protocol and the process returns to the Null state;

- if the macro Receive Open Ind takesthe "OK" exit, the SMS-IWM SC waits for a service primitive.

- if the dialogue with the M SC fails, the process returns to the Null state;

- _if the next primitive received isaMAP _DELIMITER indication, the SMS-IWMSC returns a
MAP DELIMITER request, and waits for a service primitive;

- __if the next primitive received isaMAP MO FORWARD SHORT MESSAGE indication, the SMS-
IWM SC checks the indication.

- _if theindication is badly formed, the SMS-IWMSC returns a
MAP MO FORWARD SHORT MESSAGE response containing the appropriate user error and the
process returns to the Null state;

- _if theindication is OK, the SMS-IWM SC checks whether the service centre is known.

- if the service centre is not known, the SMS-IWMSC returns a
MAP MO FORWARD SHORT MESSAGE response containing the user error "SM delivery
faillure" with delivery failure cause "Unknown service centre" and the process returns to the Null state;

- if the service centre is known, the SMS-IWMSC sendsan SC RP_ MO DATA request to the service
centre, and waits for the response.

- if the MAP dialogue with the serving M SC fails, the SMSIWMSC sends an SC_ ASBORT request
to the service centre and the process returns to the Null state;

if the SMS-IWM SC receives an error response from the service centre, it returns a

MAP MO FORWARD SHORT MESSAGE response containing the user error "SM delivery
failure" with delivery failure cause set according to the error response received from the service
centre, and the process returns to the Null state;

if the SMS-IWM SC receives a positive acknowledgement from the service centre, it returns a
MAP MO FORWARD SHORT MESSAGE response and the process returns to the Null state.
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The mobile originated short message service transfer_processin the SMS-IWMSC is shown in figure 23.2/4.
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Figure 23.2/4: Process MO_SM_IWMSC
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23.2.4 Procedure in the servieing-SGSN

Any CAMEL -specific handling defined in this subclause is omitted if the SGSN does not support CAMEL control of
MO SMS, or if the subscriber isdoes not have a subscription for CAMEL control of MO SM Ssubscriber.

The process is triggered by a short message received from the M S over the Gb interface.

If the MO SM S serviceis not provisioned, the SGSN returns aGb RP_ERROR with error cause "Requested facility not
subscribed", and the process returns to the Null state.

If the MO SMS serviceis provisioned, the SGSN calls the procedure CAMEL O SMS INIT and tests the result.

- _if theresult was"SMS Aborted", the process returns to the Null state;

- if theresult was "Release SMS', the SGSN returns aGb RP_ERROR with an error cause as instructed by the
gsmSCEF to the M S, and the process returns to the Null state;

- if theresult was "Redirect SMS', the SGSN modifies the datafor the submitted short message as instructed by
the gsmSCEF, and the M SC handling continues,

- if theresult was " Continue", the SGSN handling continues.

The SGSN checks whether Operator Determined Barring would prevent the submission of the short message.

- if Operator Determined Barring would prevent the submission of the short message, the SGSN returns a
Gb_RP ERROR with error cause "Operator determined barring" to the MS and reports to the gsmSCF that the
short message submission has failed, and the process returns to the Null state;

- if Operator Determined Barring would not prevent the submission of the short message, the SGSN handling
continues.

The SGSN checks whether the MAP_OPEN reguest and the MAP_MT_FORWARD SHORT MESSAGE request can
be sent in asingle message signal unit through the lower layers of the protocol.

- if the two requests can be grouped in asingle TC message, the SGSN reguests a dialogue with the SMS-
IWMSC, including the MAP MO FORWARD SHORT_ MESSAGE request;

- if the dialogue opening is successful, the SGSN waits for the response from the SMS-IWMSC;

- _if the macro Receive Open_Cnf takesthe"Vr" exit, the SGSN handles the dialogue according to the
specification for the earlier version of the protocol and the process returns to the Null state;

- if the macro Receive Open Cnf takes the "Error" exit, the SGSN returns aGb RP_ERROR with cause
"Network out of order" to the M S and reports to the gsmSCEF that the short message submission has failed,
and the process returns to the Null state.

- if the two requests cannot be grouped in asingle TC message, the SGSN requests a dialogue with the SMS-
IWMSC, omitting the MAP MO FORWARD SHORT MESSAGE request;

- if the dialogue opening is successful, the SGSN sendsaMAP MO FORWARD SHORT MESSAGE
reguest to the SMS-IWM SC, and waits for the response from the SMS-IWMSC;

- _if the macro Receive Open_Cnf takesthe"Vr" exit, the SGSN handles the dialogue according to the
specification for the earlier version of the protocol and the process returns to the Null state;

- if the macro Receive Open Cnf takes the "Error" exit, the SGSN returns aGb RP_ERROR with cause
"Network out of order" to the MS and reports to the gsmSCEF that the short message submission has failed,
and the process returns to the Null state.

- if the SGSN receivesaMAP MO FORWARD SHORT MESSAGE confirmation from the SMS-IWMSC, it
checks the content of the confirmation;

- if the confirmation indicates that the submission of the short message was successful, the SGSN returns a
Gb_RP _ACK to the MS and reports to the gsmSCF that the short message submission was successful, and
the process returns to the Null state;
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- if the confirmation indicates that the submission of the short message failed, the SGSN returns a
Gb RP _ERROR with the appropriate error cause to the M S and reports to the gsmSCEF that the short
message submission has failed, and the process returns to the Null stateterminates;

- if the dialogue with the SM S IWMSC fails, the SGSN returnsan A_RP_ERROR with cause "Network out of
order" to the M S and reports to the gsmSCEF that the short message submission has failed, and the process returns
to the Null state.

The mobile originated short message service processdure in the SGSN is shown in figure 23.2/5.
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The mobile terminated short message transfer procedure

The mobile terminated short message transfer procedure is used for forwarding a short message or several short
messages from a Service Centre to a mobile subscriber. The message flow for the mobile terminated short message
procedure for a single short message transfer is shown in figure 23.3/1.

MS Serving VLR HLR Gateway SC
MSC or MSC
SGSN
1
2 <
3
4
5
5a
5a
6
7 <
8
9
10
11
12
> 13
> 14

Figure 23.3/1: Mobile terminated short message service procedures

Short Message (3GPP TS 23.140).
MAP_SEND_ROUTING_INFO_FOR_SM.
MAP_SEND_ROUTING_INFO_FOR_SM_ACK.
MAP_MT_FORWARD_ SHORT_ MESSAGE.
MAP_SEND_INFO_FOR_MT_SMS (*).
MAP_CONTINUE_CAMEL_SMS_HANDLING (*)(**)
MAP_SEND_INFO_FOR_MT_SMS (*)(**)
MAP_PAGE/MAP_SEARCH_FOR_MOBILE_SUBSCRIBER (*).
Page (3GPP TS 24.008 [35]).

Page response (3GPP TS 24.008 [35]).
MAP_PROCESS ACCESS _REQUEST ACK and
MAP_SEARCH_FOR_MOBILE_SUBSCRIBER_ACK (*).
MAP_SEND_INFO_FOR_MT_SMS_ACK (*).

Short Message (3GPP TS 24.011 [37]).

Short Message Acknowledgement (3GPP TS 24.011 [37]).
MAP_MT_FORWARD_SHORT_MESSAGE_ACK.

Short Message Acknowledgement (3GPP TS 23.140).

Messages 5), 5a), 5b), 6), 9), and 10) are not used by the SGSN.

These messages are used only for a subscriber provisioned with MT-SMS-CSI in the VLR.
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| The message flow for the mobile terminated short message procedure for multiple short message transfer is shown in

figure 23.3/2.

MS Serving VLR HLR Gateway SC
MSC or MSC
SGSN
1
2 <
4_—.
3
>
4
4,
5
>
5a
5b
>
6
7 D —
]
8
N 9
10
11 <—
-
12
> 13
> 14
15
16 ]
17 <
—
18
19
20

Figure 23.3/2: Mobile terminated short message procedure for multiple short message transfer

Short Message (3GPP TS 23.140).
MAP_SEND_ROUTING_INFO_FOR_SM.
MAP_SEND_ROUTING_INFO_FOR_SM_ACK.
MAP_MT_FORWARD_SHORT_MESSAGE (note 1).
MAP_SEND_INFO_FOR_MT_SMS (*).
MAP_CONTINUE_CAMEL_SMS_HANDLING (*)(**)
MAP_SEND_INFO_FOR_MT_SMS (*)(**)

MAP_PAGE/MAP_SEARCH_FOR_MOBILE_SUBSCRIBER (*).

Page (3GPP TS 48.008 [49]).

Page response (3GPP TS 24.008 [35]).
MAP_PROCESS ACCESS _REQUEST ACK and
MAP_SEARCH_FOR_MOBILE_SUBSCRIBER_ACK (*).
MAP_SEND_INFO_FOR_MT_SMS_ACK (¥).

Short Message (3GPP TS 24.011 [37]).

Short Message Acknowledgement (3GPP TS 24.011 [37]).
MAP_MT_FORWARD_SHORT_MESSAGE_ACK.

Short Message Acknowledgement (3GPP TS 23.140).
Short Message (3GPP TS 23.140).
MAP_MT_FORWARD_SHORT_MESSAGE (note 2).
Short Message (3GPP TS 24.011 [37]).
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18)
19)
20)

*)
*)

Short Message Acknowledgement (3GPP TS 24.011 [37]).
MAP_MT_FORWARD_SHORT_MESSAGE_ACK.
Short Message Acknowledgement (3GPP TS 23.140).

Messages 5), 5a), 5b) 6), 9), and 10) are not used by the SGSN.
These messages are used only for a subscriber provisioned with MT-SMS-CSI in the VLR.

NOTE 1: The “More Messages To Send” flag is TRUE.
NOTE 2: The “More Messages To Send” flag is FALSE.

In the multiple short message transfer the service MAP_MT_FORWARD_SHORT_MESSAGE can be used several
times. However, the short message transfer is always acknowledged to the Service Centre before the next short message

is sent.

In addition the following MAP services are used:

MAP_PROCESS ACCESS REQUEST (seeclause 8.3); (*)
MAP_PAGE (seeclause 8.2); (*)
MAP_SEARCH_FOR_MS (see clause 8.2); (*)
MAP_AUTHENTICATE (see clause 8.5); (*)
MAP_SET_CIPHERING_MODE (see clause 8.6); (*)
MAP_CHECK_IMEI (see clause 8.7);
MAP_FORWARD_NEW_TMSI (see clause 8.9); (*)
MAP_REPORT_SM_DELIVERY_STATUS (see clause 12.3);
MAP_INFORM_SERVICE_CENTRE (see clause 12.6);
MAP_TRACE_SUBSCRIBER_ACTIVITY (see clause 9.1); (*)
MAP_READY_FOR_SM (see clause 12.4).

(*) Those messages are not used by SGSN.

‘ 23.3.14 Procedures in the SMS-GMSC

Any CAMEL -specific handling described in this subclause is omitted if the SMS-GM SC does not support CAMEL.
CAMEL-gpecific handling isinvoked only if the SMS-GM SC is integrated with the VM SC.

The short message handling function of the GMSESM S-GM SC requests routing information when it receives an
SC RP_MT_DATA indication mebie-terminated-shert-messagets+ecehved-from a Service Centre.

The GMSESM S-GM SC requests a MAP dialogue and sends thea MAP_SEND_ROUTING_INFO_FOR_SM request,
with an indication of whether the SMS-GM SC supports the delivery of short messages via an SGSN, to the HLR
containing the subscriber data of the mobile subscriber.

if the macro Receive Open Cnf takesthe "Error" exit, the SMS-GM SC returns an SC_ RP_ERROR with error

cause "System Failure" and the process returns to the Null state;

if the macro Receive Open Cnf takesthe "Vr" exit, the SM S-GM SC handles the dialogue according to the

specification for the earlier version of the protocol, and the handling continues as follows:

- _if the HLR did not supply routeing information, the SMS-GM SC returns an SC RP_ERROR with the error

cause set according to the user error, and the process returns to the Null state;

NOTE:  The mapping between the MAP error causes and the RP_ ERROR error causesis given in 3GPP

TS23.040 [26].

- if the HLR supplied routeing information, the handling continues as described below under the heading
" Short message delivery attempts”.
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- if the macro Receive Open Cnf takesthe"OK" exit, the SMS-GM SC waits for routeing information from the
HLR.

While the SMS-GMSC is waiting for routeing information from the HLR:

- if the service centre aborts the dialogue with the SMS-GM SC, the SMS-GM SC aborts the dialogue with the
HLR and the process returns to the Null state;

- __If thedialogue with the HLR fails, the SMS-GMSC returns an SC_RP_ERROR with error cause " System
Failure" and the process returns to the Null state;

- ifthe SMS-GMSC receivesaMAP _SEND ROUTING INFO FOR SM confirmation, it checks the
confirmation.

- if the confirmation contained a provider error or adata error, the SMS-GM SC returnsan SC RP_ ERROR
with error cause " System Failure", and the process returns to the Null state;

- if the confirmation contained a user error, the SMS-GM SC returns an SC_RP_ERROR with the error cause
set according to the user error and waits for apossible MAP INFORM SERVICE CENTRE indication from
the HLR;

NOTE: The mapping between the MAP error causes and the RP_ ERROR error causesis given in 3GPP
TS23.040 [26].

- if the confirmation contained routeing information, the SMS-GM SC checks whether the routeing information
included an LM SI;

- _if therouteing information included an LM SI, the SMS-GM SC sets the destination reference to the IMSI
of the destination subscriber, and the destination address in the short message relay protocol to the LMSI;

- __if therouteing information did not include an LM SI, the SMS-GM SC marks the destination reference as
not included, and sets the destination address in the short message relay protocol to the IMSI of the
destination subscriber.

- inboth cases, the SMS-GM SC then waits for apossible MAP_INFORM SERVICE CENTRE indication
fromthe HLR;

While the SMS-GMSC is waiting for apossible MAP_INFORM SERVICE_CENTRE indication from the HLR:

- if the service centre aborts the dialogue with the SMS-GM SC, the SMS-GM SC aborts the dialogue with the
HLR and the process returns to the Null state;

- if the dialogue with the HLR fails, the SMS-GM SC returnsan SC_RP_ERROR including the IMSI and the
MSISDN of the destination subscriber, and the process returns to the Null state;

- _if the HLR closes the dialogue without sending a MAP INFORM _SERVICE CENTRE, the SMS-GM SC
checks whether routeing information was received from the HLR.

- _if the HLR did not supply routeing information, the SMS-GM SC returns an SC RP_ERROR with the error
cause set according to the user error, and the process returns to the Null state;

NOTE: The mapping between the MAP error causes and the RP_ ERROR error causesis given in 3GPP
TS 23.040 [26].

- if the HLR supplied routeing information, the handling continues as described below under the heading
" Short message delivery attempts”.

- if the SMS-GMSC receivesa MAP INFORM SERVICE CENTRE indication, it checks the indication.

- _if theindication is badly formed, the SMS-GMSC returns an SC_RP_ERROR including the IMSI and the
MSISDN of the destination subscriber, and the process returns to the Null state;

- _if theindication is OK, the SMS-GM SC checks whether the MAP_SEND ROUTING INFO FOR SM
confirmation contained an error.
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- _ifthe MAP SEND ROUTING INFO FOR SM confirmation contained an error, the SMS-GM SC
returns an SC_RP_ERROR including the IMSI and the MSISDN of the destination subscriber, and the
process returns to the Null state;

- _ifthe MAP SEND ROUTING INFO FOR SM confirmation did not contain an error, which implies
that it contained routeing information, the handling continues as described below under the heading
" Short message delivery attempts'.

Short message delivery attempts

When the GMSESM S-GM SC has obtained the routing information needed to forward a mobile terminated short
message to the serving node (MSC or SGSN) it calls the procedure MT_SM_ Delivery Attempt GMSC.

If the SMS-GM SC receives both MSC and SGSN numbers arereceived-from the HLR as routeing information, the-it
SMS-GMSCE-may choose which serving node {SGSN-e-M-SC)to use for the first delivery attempt.

If the first delivery attempt succeeds, or the delivery is aborted, the process returnsto the Null state. If the first delivery
| attempt fails and the HLR provided a second routeing address, the SMS-GM SC attempts to deliver the short message
through the second choice serving node. The process then returns to the Null state.

For each delivery attempt, the SMS-GM SC checks whether the serving node for the delivery attempt isthe SMS-
GMSC. If the serving node for the delivery attempt is the SMS-GM SC, then-the handling continues as described under
the heading " Serving node is SMS-GM SC"; if the serving node for the delivery attempt is not the SMS-GMSC, the
handling continues as described under the heading " Serving node is separate from SMS-GMSC".

Serving nodeis SMS-GM SC

The SMS-GMSC invokesthe macro MT_SM_Transfer MSC. This macro is described in subclause 23.3.3% and in
figure 23:3/423.3/8.

If the macro takes the Abort exit, the GMSCESM S-GM SC reports the delivery failure to the gsmSCF as described in
3GPP TS 23.078[98] and the procedure returns a Fail result.

If the macro takes the Error er-Release SMS-exit, the GMSESM S-GM SC reports the delivery failure to the gsmSCF as
described in 3GPP TS 23.078 [98]. If required, the GMSESM S-GM SC reports the outcome of the delivery attempt to
the HLR. The GMSCESM S-GM SC sends an error report to the service centre and the procedure returns a Fail result.

NOTE: if the macro takes the Error exit, the SMS-GM SC maps the MAP User Error to the corresponding SC_RP
error, asdefined in 3GPP TS 23.040 [26].
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If the macro takes the Release SM S exit, the SMS-GM SC sends an error report to the service centre and the procedure

returns a Fail result.

If the macro takes the OK exit, the GMSESM S-GM SC reports the successful delivery to the gsmSCF as described in
3GPP TS 23.078[98] and checks whether the "More messages to send” indication was set in the request from the
service centre.

If the "-More messages to send" indication was not set, the GMSCSSM S-GM SC reports the successful delivery to
the HLR, if necessary, and reports the successful delivery to the service centre. The procedure returns a Pass
result.

If the" More messages to send"” indication was set, the GMSESM S-GM SC reports the successful delivery to the
service centre and waits for another message delivery request from the service centre. When the request is
received, the GMSCSM S-GM SC opens a dialogue with the gsmSCF as described in 3GPP TS 23.078 [98].

If the gsmSCF bars the delivery of the short message (Release SM S result) the GMSESM S-GM SC informs
the service centre that the multiple message transfer was aborted and the procedure returns an Abort result.

If the gsmSCF instructs the GMSESM S-GM SC to continue with the delivery, the GMSESM S-GM SC sends
the message over the access interface to the destination M S and waits for a response.

- If the delivery was successful, the GMSESM S-GM SC reports the successful delivery to the gsmSCF as
described in 3GPP TS 23.078 [98] and checks whether the "M ore messages to send” indication was set in
the request from the service centre, as above.

- If the delivery was unsuccessful, the GM-SCSM S-GM SC reports the delivery failure to the gsmSCF as
described in 3GPP TS 23.078 [98]. If required, the GMSCESM S-GM SC reports the outcome of the
delivery attempt to the HLR. The GMSESM S-GM SC informs the service centre that the multiple
message transfer was aborted and the procedure returns an Abort result.

Serving node is separate from SMS-GMSC

H-the serving-node for-the-delivery-attemptisnot the GMSCtThe GMSCSM S-GM SC checks whether the
MAP_OPEN request and the MAP_MT_FORWARD_SHORT_MESSAGE request can be sent in a single message

signal unit through the lower layers of the protocol.

if the two requests can be grouped in asingle TC message, the SMS-GM SC requests a dialogue with the serving

node, including the MAP_MT_FORWARD_SHORT_MESSAGE request;

if the dialogue opening is successful, the SM S-GM SC waits for the response from the serving node;

if the macro Receive Open Cnf takesthe "Vr" exit, the SM S-GM SC handles the dialogue according to the

specification for the earlier version of the protocol.

- _if delivery was successful, the procedure returns a" Pass' result;

- _if delivery failed, the procedure returns a"Fail" result.

if the macro Receive Open Cnf takesthe "Error" exit, the SMS-GM SC returns an SC_ RP_ ERROR with

cause "System Failure" to the SC and the procedure returns a "Fail"” result.

if the two requests can be grouped in asingle TC message, the SMS-GM SC requests a dial ogue with the serving

node, omitting the MAP MO FORWARD SHORT MESSAGE request;

if the dialogue opening is successful, the SMS-GM SC sendsa MAP MO FORWARD SHORT MESSAGE

reguest to the serving node, and waits for the response from the serving node;

if the macro Receive Open Cnf takesthe "Vr" exit, the SM S-GM SC handles the dialogue according to the

specification for the earlier version of the protocol.

- if delivery was successful, the procedure returns a " Pass' result;

- if delivery failed, the procedure returns a"Fail" result.

if the macro Receive Open Cnf takesthe "Error" exit, the SMS-GM SC returns an SC_ RP_ERROR with

cause " System Failure" to the SC and the procedure returns a "Fail"” result.
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If an-LMSHhas beenprovided-inthe MAP_SEND_ROUTING_INFO_FOR_SM confirmation_included an LM S, it can

be included in the sm-RP-DA information field of the firss MAP_MT_FORWARD_SHORT_MESSAGE request sent
to the serving MSC. In this case, the IMSI must-shall be included in the Destination Reference of the MAP_OPEN
request. The SMS-GM SC shall not send an LM S| to an SGSN. |If the LM-SHs-het-sent-by-the SMS-GM SC_does not
send an LMSI to the serving node, the sm-RP-DA information field in the first
MAP_MT_FORWARD_SHORT_MESSAGE request sent to the serving MSC or SGSN shall contain the IMSI, and the
Destination Reference in the MAP_OPEN request shall not be present. The Service-Centre-addresstssent-in-the
parameter SM_RP_OA shall contain the Service Centre address. The More Messages To Send flag is set to TRUE or
FAL SE depending-enaccording to the information received from the Service Centre.

When the GMSCSM S-GM SC receives the response from the serving node, it checks the content of the response.

If the response indicates successful delivery, the GMSCSM S-GM SC checks whether the "M ore messages to send"
indication was set in the request from the service centre.

- If the” More messages to send” indication was not set, the GMSSSM S-GM SC reports the successful delivery to
the HLR, if necessary, and reports the successful delivery to the service centre. The procedure returns a Pass
result.

- If the" More messages to send" indication was set, the GMSCSM S-GM SC reports the successful delivery to the
service centre and waits for another message delivery request from the service centre. When the request is
received, the GMSCSMS-GM SC sendsaMAP_MT_FORWARD_SHORT_MESSAGE request to the serving
node and waits for a response.

- If the delivery was successful, the GMSESM S-GM SC checks whether the "M ore messages to send"”
indication was set in the request from the service centre, as above.

- If the delivery was unsuccessful, the GM-SCSM S-GM SC reports the outcome of the delivery attempt to the
HLR, if required. The GMSCSM S-GM SC informs the service centre that the multiple message transfer was
aborted and the procedure returns an Abort result.

The GMSESM S-GM SC invokes the procedure MAP_REPORT_SM_DELIVERY_STATUS, if:

- thereason received from the serving node for failure to deliver the message is an-absent subscriber SM, an
unidentified subscriber or SM delivery failure with error cause MS memory capacity exceeded-ndicationts

reeervedHrom-the-serving-MSC-SGSN-er-beth, and
~—the SC addressis not yet included in the MWD set, or

- thereason received from the serving node-{(M-SC-e--SGSN; for failure to deliver the message is absent
subscriber_SM, unidentified subscriber or SM delivery failure with error cause MS memory capacity exceeded,
and the corresponding flag in the HLR (as indicated the information received in the MAP_INFORM _
SERVICE_CENTRE) is not set, or

- thereason received from the serving node (MSC or SGSN) for failure to deliver the message is absent
subscriber_SM and the absent subscriber diagnostic is different from the absent subscriber diagnostic received in
the MAP_INFORM_ SERVICE_CENTRE.

If absent subscriber diagnostic information (see 3GPP TS-TS 23.140040 [26]) is included with the absent
subscriber_SM error indication then the SMS-GM SC relays this information is+elayed-to the HLR using the proecedure
MAP_REPORT_SM_DELIVERY_STATUS service.

If there was an attempt to deliver the short message through both the MSC and the SGSN, and both delivery attempts
failed with causes as described above, the SMS-GM SC reports to the HL R the two unsuccessful SMS delivery
outcomes for GPRS and non GPRS-are-sent-to-the HLR.

If there was an attempt to deliver the short message through both the MSC and the SGSN, and the first delivery failed
with causes described above and-but the second delivery succeeded, the SMS-GM SC reportsto the HLR the
unsuccessful and successful SM S delivery outcomes for GPRS and non GPRS-are- sent-to-HLR.
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The SMS-GM SC may also report successful delivery to the HLRwhen the first SM S delivery through the MSC was
successful, if the MNRF or M CEF flag-or both were set in the HLR.

The SMS-GM SC may also report successful delivery to the HLR when the first SM S delivery through the SGSN was
successful, if the MNRG or MCEF flag-or both were set in the HLR.

This procedure is described in detail in clause 23.5.

The SMS-GM SC maps "Unexpected data value” and s’ System failure” MAP errors from the serving node are-indicated
asto as'System failure” error to the SC. Other MAP errors are indicated-usihgmapped to appropriate cause values and
diagnostic information between-from the GM-SCSM S-GM SC and-to the SC as described in 3GPP TS 23.040 [26] and
3GPP TS 24.011[37].

The SMS-GM SC maps the 1" Unidentified subscriber" MAP error isindicated-to the SC-as-an "Absent subscriber” error
with diagnostic information set to ** Unidentified subscriber": to the SC as described in 3GPP TS 23.040 [26].

Note that the indication; ofa which number belongs to the SGSN and which to the MSC, received from the HLR &t
routing-Hafermationresdttin the MAP_SEND _ROUTING _INFO FOR_SM confirm (see clause 23.3.23) will enable the
GMSCSM S-GM SC to map the causes received from the- SGSN-M-SCone or both serving nodes into the appropriate
causes for non GPRS, GPRS or both, and send them to the SC and the HLR.

The mobile terminated short message transfer procedure in the SMS-GM SC is shown in figure 23:3/723.3/3.
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Process MT_SM_GMSC
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|
|

Null
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signals to/from the right
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Figure 23-3/#23.3/3 (sheet 1 of 2): Process MT_SM_GMSC
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Process MT_SM_GMSC MT_SM_GMSC2(2)
: I;r;c;s;ir:the ;hzstihﬂgcitoih;nale—h\ . Signals to/from the left
‘ ‘ Wait_For_ are to/from the short message service cent

INFORM_SC signals toffrom the right
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| delivery of an MT short message il
|
|

L -

MAP_ MAP_INFORM_ MAP_
CLOSE_ SERVICE_ NOTICE_ SO
ind Centre_ind ind
Check_ i MAP_U_
Indication = ABORT_req
req -
OK Eror
No Yes
Eror
from HLR? s
Set RP_IMSI;
Set RP_MSISDN
) No
outing
info
Cdf¥2///
Yes
SC_RP_
ERROR_req
MT_SM_
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Figure 23-3/723.3/3 (sheet 2 of 2): Process MT_SM_GMSC
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Procedure MT_SM_Delivery_Attempt GMSC

| Procedure in the SMS-GMSC | |

|to attempt MT SMdelivery - 7
|and reportthe outcome |
o |

MT_SM_
Transfer_MSC

MTSMDAZL(8)
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signals toffrom the right
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Figure 23:3/7a23.3/4 (sheet 1 of 8): Procedure MT_SM_Delivery_Attempt_GMSC
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[ T e e .
| Procedure in the SMS-GMSC N
| to attempt MT SM delivery il
|
|

| and reportthe outcome

Signals to/from the left
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Figure 23-3/7a23.3/4 (sheet 2 of 8): Procedure MT_SM_Delivery_Attempt_GMSC
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[ T e e .
| Procedure in the SMS-GMSC |

\
| to attempt MT SM delivery il
| and reportthe outcome |

|
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MTSMDA3(8)
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| Procedure in the SMS-GMSC
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| Procedure in the SMS-GMSC | |

|to attempt MT SMdelivery - 7
|and reportthe outcome |
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Procedure MT_SM_Delivery_Attempt_GMSC
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Procedure MT_SM_Delivery_Attempt GMSC MTSMDA7(8)
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Figure 23:3/%a23.3/4 (sheet 7 of 8): Procedure MT_SM_Delivery_Attempt_GMSC

CR page 59



3GPP TS 29.002 v5.4.0 (2002-12)

CR page 60

Procedure MT_SM_Delivery_Attempt_ GMSC
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23.3.23 Procedures in the HLR

The processistriggered by aMAP _SEND ROUTING INFO FOR SM indication from the SMS-GM SC. For any of
the following error cases, the HLR returnsaMAP_SEND ROUTING INFO FOR SM response containing the
appropriate user error, closes the dialogue and terminates the process.

- _if theindication is badly formed, the HLR returns the appropriate User Error;

- if the mobile subscriber is unknown, i.e. it cannot be identified from the MSISDN given, the HLR returns the
User Error "Unknown subscriber”;

- if the subscription does not include the MT SMS teleservice, the HLR returns the User Error "Teleservice not
provisioned”;

- if the short message transfer would contravene operator determined barring, the HLR returns the User Error
"Call barred" with cause "Operator barring";

- if the short message transfer would contravene the "SM filtering by the HPLMN" function criteria, the HLR
returns the User Error "Call barred" with cause "Unauthorised Message Originator”. The definition of the
filtering function is out of the scope of UMTS specifications. Filtering may be based on the SM-RP-SMEA
information element if it isreceived from the SMS-GMSC;

- __depending on the Network Access Mode ("Non-GPRS', "GPRS' or "Non-GPRS and GPRS"), the HLR behaves
asfollows:

- if the Network Access Modeis"Non-GPRS', i.e. the subscriber is not a GPRS subscriber, then:

- ifthe MSisnot reachablein an MSC, i.e. no MSC identity is stored for the mobile subscriber or the
"MSC Area Restricted Flag" is set or the "M S purged for non GPRS' flag is set, the HLR setsthe MNRF
and returnsaMAP _SEND ROUTING INFO FOR SM response containing the User Error " Absent
subscriber" with the appropriate diagnostic, i.e. "Deregistered in HLR for non GPRS", "Roaming
Restricted" or "M S-Purged for non GPRS". The HL R then continues processing as described below under
the heading " Addition of the Service Centre Address to the MWD list";

- if the MSC where the subscriber is registered does not support MT SMS, the HLR returns a
MAP SEND ROUTING INFO FOR SM response containing the User Error "Facility not supported",
closes the dialogue and terminates the process;

- if the short message transfer would contravene operator determined barring, the HLR returns the User
Error "Call barred" with cause "Operator barring";

- if the short message transfer would contravene supplementary service barring, the HLR returns the User
Error "Call barred" with cause "Barring service active';

- _if the MNREF is set, the HLR checks whether the SM-RP-Priority information element was present in the
MAP SEND ROUTING INFO FOR SM indication. If the priority information element was present,
the HLR sets the "mnrf-Set" and "mcef-Set" bits of the mw-Status parameter according to the state of the
corresponding flags, and returnsaMAP _SEND ROUTING INFO FOR SM response containing the
M SC number as routeing information. The HLR then continues processing as described below under the
heading "Return of Routeing |nformation because the SM-RP-Priority istrue”. If the priority information
element was not present, the HLR returnsa MAP_SEND ROUTING INFO FOR SM response
containing the User Error "Absent subscriber”. If areason for the subscriber's absence for non-GPRS is
stored in the mobile not reachable reason (MNRR) in the subscriber data, the HLR includes this as the
diagnostic for the "Absent subscriber” error. The HLR then continues processing as described below
under the heading "Addition of the Service Centre Address to the MWD list";

- if the MNRFis not set, the HLR returnsaMAP _SEND ROUTING INFO FOR SM response
containing the M SC number as routeing information. The HLR then continues processing as described
below under the heading "Return of Routeing Information — normal case’.

- if the Network Access Mode is"GPRS', i.e. the subscriber is a GPRS subscriber, then:
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if the MSiis not reachable in an SGSN, i.e. no M SC identity is stored for the mobile subscriber or the

"SGSN Area Restricted Flag" is set or the"MS purged for GPRS' flag is set, the HLR sets the MNRG
flag and returnsaMAP _SEND ROUTING INFO FOR SM response containing the User Error "Absent
subscriber” with the appropriate diagnostic. The HLR then continues processing as described below under
the heading "Addition of the Service Centre Address to the MWD list";

if the SGSN where the subscriber is registered does not support MT SMS, the HLR returns a

MAP SEND ROUTING INFO FOR SM response containing the User Error "Facility not supported",
closes the dialogue and terminates the process;

if the short message transfer would contravene operator determined barring, the HLR returns the User

Error "Call barred" with cause "Operator barring";

if the MNRG flag is set, the HL R checks whether the SM-RP-Priority information element was present in

NOTE:

the MAP_SEND ROUTING INFO FOR SM indication. If the priority information element was
present, the HLR sets the "mnrg-Set” and "mcef-Set" bits of the mw-Status parameter according to the
state of the corresponding flags, and returnsaMAP_SEND ROUTING INFO FOR SM response
containing the SGSN number as routeing information. If the SMS-GMSC did not indicate in the

MAP SEND ROUTING INFO FOR SM indication that it supports GPRS functionality (i.e. it can
handle two routeing addresses in the MAP_SEND ROUTING INFO FOR SM response), the HLR
maps the state of the MNRG flag into the "mnrf-Set" bit of the mw-Status parameter.

If the SMS-GM SC does not support GPRS functionality, it uses the protocol defined in the Release 96

version of the specification. The parameter "msc-Number” in "Routingl nfoForSM-Res" in the Release 96
version of the protocol definition corresponds to the parameter " networkNode-Number" in
"RoutinglnfoForSM-Res" in the Release 97 (and later) version of the protocol definition; therefore if the
HLR populates the parameter " networkNode-Number" with the SGSN number, the Release 96 SMS-
GMSC will interpret the SGSN number as an M SC number. |f the HLR popul ates the

"gprsNodel ndicator" parameter in the MAP_SEND ROUTING INFO FOR SM response, a Release 96
SMS-GMSC will silently discard the parameter.

The HLR then continues processing as described below under the heading "Return of Routeing

Information because the SM-RP-Priority istrue';

if the priority information element was not present, the HLR returns a

MAP SEND ROUTING INFO FOR SM response containing the User Error "Absent subscriber”. If a
reason for the subscriber's absence for GPRS is stored in the mobile not reachable reason (MNRR) in the
subscriber data, the HLR includes this as the diagnostic for the " Absent subscriber" error. The HLR then
continues processing as described below under the heading " Addition of the Service Centre Address to
the MWD list";

if the MNRG flag is not set, the HLR returnsaMAP _SEND ROUTING INFO FOR SM response

containing the SGSN number as routeing information. The HL R then continues processing as described
below under the heading "Return of Routeing Information — normal case’.

- if the Network Access Mode is"Non-GPRS and GPRS', i.e. the subscriber is a non-GPRS and GPRS

subscriber, then:

the HLR checks whether the SM S-GM SC supports GPRS functionality, i.e. it can handle two routeing

addressesin the MAP_SEND ROUTING INFO FOR SM response;

if the SMS-GM SC does not support GPRS functionality then:

- if the subscription option for MT SMS delivery when the SMS-GM SC does not support GPRS is set
to "Delivery viathe MSC", the HLR processesthe MAP_SEND ROUTING INFO FOR SM
indication as described above for Network Access Mode "Non-GPRS';

- if the subscription option for MT SMS delivery when the SMS-GM SC does not support GPRSis set
to "Delivery viathe SGSN", the HLR processesthe MAP_SEND ROUTING INFO FOR SM
indication as described above for Network Access Mode "GPRS'.

if the SMS-GM SC supports GPRS functionality then:

- _if the MSis not reachable in an M SC (see the definition above under Network Access Mode "Non-
GPRS") and not reachable in an SGSN (see the definition above under Network Access Mode
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NOTE:

"GPRS"), the HLR sets the MNRF and the MNRG flag and returns a

MAP SEND ROUTING INFO FOR SM response containing the User Error "Absent subscriber"
with the appropriate diagnostic. The HLR then continues processing as described below under the
heading "Addition of the Service Centre Address to the MWD list";

if the MSis not reachable in an SGSN (see the definition above under Network Access Mode

"GPRS") but is reachable in an MSC, the HL R processes the
MAP SEND ROUTING INFO FOR SM indication as described above for Network Access Mode
"Non-GPRS";

if the MSiis not reachable in an M SC (see the definition above under Network Access Mode "Non-

GPRS") but isreachable in an SGSN, the HLR processes the
MAP SEND ROUTING INFO FOR SM indication as described above for Network Access Mode
"GPRS';

if the MS s reachable in both an MSC and an SGSN, the HL R continues as described below;

if neither the M SC nor the SGSN where the subscriber is registered supports MT SMS, the HLR

returnsaMAP_SEND ROUTING INFO FOR SM response containing the User Error "Facility not
supported"”, closes the dialogue and terminates the process,

if only the MSC where the subscriber is registered supports MT SMS, the HLR processes the

MAP SEND ROUTING INFO FOR SM indication as described above for Network Access Mode
"Non-GPRS";

if only the SGSN where the subscriber is registered supports MT SMS, the HLR processes the

MAP SEND ROUTING INFO FOR SM indication as described above for Network Access Mode
"GPRS';

if both the MSC and the SGSN where the subscriber is registered support MT SMS, the HLR checks

whether the short message transfer would contravene operator determined barring or supplementary
service barring.

if the short message transfer would contravene operator determined barring, the HLR returns the User

Error "Call barred" with cause "Operator barring";

if the short message transfer would contravene supplementary service barring, the HL R processes the

MAP SEND ROUTING INFO FOR SM indication as described above for Network Access Mode
"Non-GPRS";

supplementary service barring is specified to apply only for SMS transfer viaan MSC, not for SMS

transfer viaan SGSN.

if the short message transfer is not prevented by operator determined barring or supplementary service

barring, the HL R checks the states of the MNRF and the MNRG flag, and whether the SM-RP-
Priority information element was present in the MAP_SEND ROUTING INFO FOR SM
indication.

if both the the MNRF and the MNRG flag are set and the priority information e ement was absent, the

HLR returnsa MAP_SEND_ROUTING INFO FOR_SM response containing the User Error

" Absent subscriber”. If areason for the subscriber's absence for non-GPRS or GPRS is stored in the
mobile not reachable reason (MNRR) in the subscriber data, the HLR includes this as the diagnostic
for the "Absent subscriber” error. The HLR then continues processing as described below under the
heading "Addition of the Service Centre Addressto the MWD list";

if one or both of the MNRF and the MNRG flag is set and the priority information element was

present, the HL R sets the "mnrf-Set", "mnrg-Set" and "mcef-Set” bits of the mw-Status parameter
according to the state of the corresponding flags, and returns a

MAP_SEND ROUTING INFO FOR_ SM response containing the M SC number and SGSN number
as routeing information. The HL R then continues processing as described below under the heading
"Return of Routeing Information because the SM-RP-Priority istrue”;

if the MNRG flag is set but the the priority information element was absent, the HLR sets the "mnrf-

Set", "mnrg-Set" and "mcef-Set" bits of the mw-Status parameter according to the state of the
corresponding flags, and returnsaMAP _SEND ROUTING INFO FOR SM response containing the
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MSC number as routeing information. The HLR then continues processing as described below under
the heading "Return of Routeing | nformation because the SM-RP-Priority istrue';

- if the MNRF is set but the the priority information el ement was absent, the HL R sets the " mnrf-Set",
"mnrg-Set" and "mcef-Set" bits of the mw-Status parameter according to the state of the
corresponding flags, and returnsa MAP_SEND ROUTING INFO FOR SM response containing the
SGSN number as routeing information. The HL R then continues processing as described below under
the heading "Return of Routeing I nformation because the SM-RP-Priority istrue”;

- if neither the MNRF nor the MNRG flag is set, the HLR returns a
MAP SEND ROUTING INFO FOR SM response containing the MSC number and SGSN number
as routeing information. The HLR then continues processing as described below under the heading
"Return of Routeing Information —normal case".

Addition of the Service Centre Address to the MWD list

The HLR checks whether the service centre address is included in the M essage Waiting Data (MWD) list.

- if the service centre addressis not in the MWD list, the HLR attempts to add the service centre address. If it was
not possible to add the service centre address to the MWD list (e.qg. because the MWD list was full), the HLR
sets the MWD status to show that the service centre address was not included, otherwise the HLR sets the MWD
status to show that the service centre address was included;

- if the service centre addressis in the MWD list, the HLR sets the MWD status to show that the service centre
address was included.

The HLR then checks whether the M SISDN used to address the destination subscriber is the same as the M SISDN-
Alert. If the MSISDN used to address the destination subscriber is not the same as the MSISDN-Alert, the HLR sets the
MSISDN-Alert parameter in the MAP INFORM SERVICE_CENTRE request.

The HLR then sendsaMAP INFORM SERVICE CENTRE request to the SMS-GM SC, closes the MAP dia ogue and
terminates the process.

Return of Routeing | nformation because the SM-RP-Priority is true

The HLR checks whether the service centre address is included in the Message Waiting Data (MWD) list.

- if the service centre address is not in the MWD list, the HLR sets the MWD status to show that the service centre
address was not included;

- if the service centre addressis in the MWD list, the HLR sets the MWD status to show that the service centre
address was included.

The HLR then checks whether the M SISDN used to address the destination subscriber is the same as the M SISDN-
Alert. If the MSISDN used to address the destination subscriber is not the same as the MSISDN-Alert, the HLR sets the
MSISDN-Alert parameter in the MAP INFORM SERVICE_CENTRE request.

The HLR then sendsaMAP INFORM SERVICE CENTRE request to the SMS-GM SC, closes the MAP dia ogue and
terminates the process.

Return of Routeing |nformation —normal case

The HLR checks the M CEF.

- ifthe MCEF is set, the HLR:

- setsthe "mcef-Set" bit of the mw-Status parameter;

- checks whether the MSISDN used to address the destination subscriber is the same as the MSISDN-Alert. |f
the MSISDN used to address the destination subscriber is not the same as the MSISDN-Alert, the HLR sets
the MSISDN-Alert parameter in the MAP INFORM SERVICE CENTRE request;

- sendsaMAP _INFORM SERVICE CENTRE request to the SMS-GMSC, closes the MAP dialogue and
terminates the process.

- if the MCEF isnot set, the HLR:

CR page 64



3GPP TS 29.002 v5.4.0 (2002-12) CR page 65

- checks whether the MSISDN used to address the destination subscriber is the same as the MSISDN-Alert. |f
the MSISDN used to address the destination subscriber is not the same as the M SISDN-Alert, the HLR sends
to the SMS-GM SC aMAP INFORM_ SERVICE CENTRE request including the MSISDN-Alert parameter;

- closesthe MAP dialogue and terminates the process.

Use of LMSI

If the HLR received a LM SI from the VLR at location updating, it shall include the LM Sl in the
MAP SEND ROUTING INFO FOR SM responseonly if the MAP SEND ROUTING INFO FOR SM response
also includes the M SC number.
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The mobile terminated short message transfer processdure in the HLR is shown in figure 23.3/56.

CR editor's note: the material in the SDL diagrams has undergone major editorial rearrangement. The handling of the
output signals on the old sheets 2, 3 & 4 has been moved to the new sheet 4, together with the handling on the old sheet
5. The intention of this rearrangement is to improve the presentation, with no technical impact.
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Figure 23.3/56 (sheet 1 of 5): Process MTebile—terminated SM_HLR
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Procedure Select_Transfer_Nodes 23.3_11(1)
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| the node (MSC or/and SGSN) |
; to which the SMS-GMSC has !
! to send Short Message ‘

no GPRS
supported
by HLR

no GPRS

subscriber?

GPRS
supported

yes

no

non-GPRS
Subscriber?

MSC

SGSN
j’ non-GPRS
subscriber?
yes
Result=MSC Result=SGSN Result=both

CR page 78



3GPP TS 29.002 v5.4.0 (2002-12) CR page 79

23.3.3% Procedure in the Serving MSC

Any CAMEL -specific handling defined in this subclause is omitted if the M SC does not support CAMEL control of

MT SMS, or if the subscriber does not have a subscription for CAMEL control of MT SMS.

The process is triggered by a dialogue opening request with the application context shortM sgM T-RelayContext.

- if the macro Receive Open Ind takes the "Error" exit, the process returns to the Null state;

- if the macro Receive Open_Ind takes the "Vr" exit, the M SC handles the dialogue according to the specification

for the earlier version of the protocol and the process returns to the Null state;

- if the macro Receive Open Ind takes the "OK" exit, the M SC checks whether the dial ogue opening request

included a destination reference. If a destination reference was included, the MSC stores it and waits for a

service primitive.
if the dialogue with the SMS-GM SC fails, the process returns to the Null state;

if the next primitive received isaMAP_DELIMITER indication, the MSC returnsaMAP DELIMITER

reguest, and waits for a service primitive;

if the next primitive receivedisaMAP MT FORWARD SHORT MESSAGE indication, the MSC checks

the indication.

if theindication is badly formed, the MSC returnsaMAP MT FORWARD SHORT MESSAGE

response containing the appropriate user error, and the process returns to the Null state;

if theindication is OK, the MSC invokesthe macro MT SM Transfer M SC to transfer the short message

to the MS.

if the macro takes the "Release SMS" exit, the MSC returns a

MAP MT FORWARD SHORT MESSAGE response containing the appropriate user error, and the

process returns to the Null state;

if the macro takes the "Error" exit, the M SC reports the delivery failure to the gsmSCF (if CAMEL

handling was invoked) and returnsa MAP MT FORWARD SHORT MESSAGE response

containing the appropriate user error, and the process returns to the Null state;

if the macro takes the "Abort" exit, the M SC reports the delivery failure to the gsmSCF (if CAMEL

handling was invoked), and the process returns to the Null state;

if the macro takes the "OK" exit, the M SC reports the successful delivery to the gsmSCF (if CAMEL

handling was invoked) and checks whether the MAP MT FORWARD SHORT MESSAGE

indication included the parameter "M ore messages to send".

- if there are no more messages to send, the MSC returns a
MAP MT FORWARD SHORT MESSAGE response indicating successful delivery and closes
the dialogue with the SMS-GM SC, and the process returns to the Null state;

- if there are more messages to send, the MSC returns a
MAP MT FORWARD SHORT MESSAGE response indicating successful delivery followed by
aMAP DELIMITER request to maintain the dialogue with the SMS-GM SC, and waits for the
next MAP MT_FORWARD SHORT MESSAGE indication from the SMS-GMSC.

- When the MSC is waiting for the next MAP MT_FORWARD SHORT MESSAGE indication from the SMS-

GMSC:

if the dialogue with the SMS-GM SC fails, the MSC sends an Abort request to the M S, and the process

returns to the Null state;

if it receives a Release indication over the A-interface, the M SC aborts the dialogue with the SMS-GM SC,

and the process returns to the Null state;

if it receivesaMAP MT FORWARD SHORT MESSAGE indication from the SMS-GM SC, it checks the

indication.
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- _if theindication is badly formed, the MSC returnsaMAP_MT_FORWARD SHORT MESSAGE
response containing the appropriate user error, and the process returns to the Null state;

- _if theindication is OK, the MSC checks whether CAMEL handling is required.

- _if CAMEL handling isrequired, the MSC calls the procedure CAMEL T SMS INIT to determine
whether the delivery should continue, and checks the result.

- _if theresultis Release SMS, the MSC returnsaMAP MT FORWARD SHORT MESSAGE
response containing the user error defined by the gsmSCF, and the process returns to the Null
state;

- if theresult is Continue, the M SC forwards the short message to the MS over the A interface, as
described below.

- _if CAMEL handling is not required, the M SC forwards the short message to the MS over the A
interface, as described below;

- theMSCsendsan A RP MT DATA request to the MS, and waits for the response from the M S.

- When the MSC is waiting for the response from the M S for delivery of a subsequent short message:

- if the dialogue with the SM S-GM SC fails, the M SC sends an Abort request to the M S and reports the
delivery failure to the gsmSCEF (if CAMEL handling is required), and the process returns to the Null state;

- if the M SC receives a Release indication over the A-interface, the M SC aborts the dialogue with the SMS-
GM SC and reports the delivery failure to the gsmSCF (if CAMEL handling is required), and the process
returns to the Null state;

- if the M SC receives an error response from the M S, it maps the error to a MAP user error, reports the
delivery failure to the gsmSCEF (if CAMEL handling is required) and returns a
MAP MT FORWARD SHORT MESSAGE response containing the user error, and the process returns to
the Null state;

- if the M SC receives a positive acknowledgement from the M S, it reports the successful delivery to the
gsmSCEF (if CAMEL handling is required) and checks whether the
MAP MT FORWARD SHORT MESSAGE indication included the parameter "M ore messages to send".

- if there are no more messages to send, the M SC returns a
MAP MT FORWARD SHORT MESSAGE response indicating successful delivery and closes the
dialogue with the SMS-GM SC, and the process returns to the Null state;

- if there are more messages to send, the MSC returnsaMAP _MT FORWARD SHORT MESSAGE
response indicating successful delivery followed by aMAP DELIMITER request to maintain the
dialogue with the SMS-GM SC, and waits for the next MAP MT FORWARD_ SHORT_ MESSAGE
indication from the SMS-GM SC.
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The mobile terminated short message transfer processdure in the serving MSC is shown in figures 23-3/323.3/6.-and

Themacro MT SM Transfer MSC may be invoked either in a stand-alone serving MSC or in aserving MSC whichiis
integrated with the SMS-GM SC. It is used to transfer the first MT short message of a possible sequence of messages.

If the MSC does not support MT SMS, it sets the User Error to "Facility not supported” and the macro takes the "Error"
exit.

If the MSC supports MT SMS, it invokes the macro Check Subscr Identity for SMS. If the macro
Check Subscr_Identity for SMStakesthe "Error" exit, the macro MT_SM_Transfer M SC takes the "Error" exit.

If the macro Check Subscr |dentity for SMS takes the the "OK" exit, the M SC sends a dial ogue opening request,
followed by aMAP SEND INFO FOR MT_SMSrequest, to the VLR and waits for aresponse.

If the dialogue opening fails, the macro takes the "Error" exit.

If the dialogue opening succeeds, the M SC sets the variable CAMEL Handling to False and waits for the response from
the VLR.
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When the MSC is waiting for the response from the VLR:

if it receivesaMAP CONTINUE CAMEL SMS HANDLING indication fromthe VLR, it setsthe variable

CAMEL Handling to True, calls the procedure CAMEL T _SMS INIT to determine whether the delivery should

continue, and checks the result.

- _if theresult is Release SM S, the MSC aborts the dialogue with the VLR, and the macro takes the "Release
SMS' exit;

- _if theresult is Continue, the MSC sends asecond MAP SEND INFO FOR MT SMSreguest, with the
"Suppress MT-SMS-CSI| parameter set, to the VLR, and waits for the response from the VLR.

if it receivesaMAP SEND INFO FOR MT_SMS confirmation, it sets the User Error parameter according to

the User Error parameter received inthe MAP_SEND INFO FOR MT_ SMS confirmation, and the macro takes
the "Error" exit;

if it receivesaMAP_PAGE indication, it invokes the Page M SC macro described in subclause 25.3.

- if the Page MSC macro takes the "Null" exit, the MSC sets the User Error to "System Failure', and the
macro takes the "Error" exit;

- if the Page MSC macro takes the "Error" exit, the M SC waits for a further response from the VLR;

- _if the Page MSC macro takes the "OK" exit, the M SC checks whether the M S supports SMS, as described
below.

if it receivesaMAP SEARCH FOR MSindication, it invokesthe Search For MS MSC macro described in

subclause 25.3.

- _if the Search For MS MSC macro takes the "Null" exit, the MSC sets the User Error to "System Failure”,
and the macro takes the "Error" exit;

- _ifthe Search For MS MSC macro takes the "Error" exit, the MSC waits for afurther response from the
VLR;

- _if the Search For MS MSC macro takesthe "OK" exit, the M SC checks whether the M S supports SMS, as
described below.

if the M'S does not support SMS, the MSC sets the User Error to "SM Delivery Failure" with delivery failure

cause "Equipment not SM equipped", aborts the dialogue with the VLR and aborts the connection to the MS, and
the macro takes the "Error" exit;

if the M S supports SMS, the MSC invokes the macro Process Access Request M SC described in subsclause

25.4.

- _if the Process Access Reguest MSC macro takes the "Error" exit, the M SC sets the User Error to " System
Failure', and the macro takes the "Error" exit;

- if the Process Access Reguest MSC macro takes the "OK" exit, the M SC waits for afurther response from
the VLR.

When the MSC is waiting for afurther response fromthe VLR:

if it receivesaMAP TRACE SUBSCRIBER ACTIVITY indication from the VLR, it performs tracing activity

as described in subclause 25.9, and waits for afurther response from the VLR;

if it receivesaMAP SEND INFO FOR MT_ SMS confirmation, it checks the confirmation.

- if the confirmation contains a User Error, the MSC sets the User Error according to the User Error received in
the confirmation, and the macro takes the "Error" exit;

- if the confirmation contains a Provider Error or a Data Error, the MSC sets the User Error to "System
failure", and the macro takes the "Error" exit;

- if the confirmation indicates success, the MSC forwards the short message to the MS, and waits for a
response from the M S.
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- _if the M S returns an error, the MSC sets the User Error according to the response from the M S, and the
macro takes the "Error" exit;

- if the M S returns a positi vea acknowledgement, the macro takes the "OK" exit.

When the MSC is waiting for aresponse from the VLR for the MAP_SEND INFO FOR MT SMSrequest, or a
response from the VLR for the MAP PROCESS ACCESS REQUEST request, or the response from the M Sfor the
first short message:

- if the MSC receives a Release on the A-interface, it aborts the dialogue with the VLR (if the dialogue is still
open) and sets the User Error to " System failure”, and the macro takes the "Error" exit;

- __if the dialogue with the VLR fails, the M SC aborts the connection to the MS and sets the User Error to " System
failure", and the macro takes the "Error" exit;

- if the dislogue with the SMS-GM SC fails, the the M SC aborts the dialogue with the VLR (if the dialogueis still
open) and aborts the connection to the M S, and the macro takes the "Abort" exit.

23:3/4The macro MT_SM_Transfer MSC|sshown|nf|qure 23. 3/7 The macro Check Subscr Identity For MT _SMS
is shown in figure 23.3/8. ! ! ! - ! 32
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Figure 23-3/323.3/6 (sheet 4 of 4): Procedure MT_SM_VMSC
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Figure 23-3/423.3/7 (sheet 1 of 4):

Macro MT_SM_Transfer_MSC
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Macrodefinition MT_SM_Transfer MSC

| N

| The mobile terminated short message, \ .

| transfer macro in the MSC T Wait_For_
| Page

|

[ !

MT_SM_Xfer MSC2(4)

Signals to/from the right
are to/ffrom the VLR

MAP_CONTINUE_CAMEL_SMS_Handling

CAMEL
Handling:=
True

Release_SMS

Result?

Continue

Set Suppress
MT-SMS-CSI

MAP_U_
ABORT_
req

MAP_SEND_INFO_FOR_MT_SMS_req

elease Wait_For_
SMS Page

CR page 94



3GPP TS 29.002 v5.4.0 (2002-12) CR page 95
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Figure 23-3/423.3/7 (sheet 2 of 4): Macro MT_SM_Transfer_MSC
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Figure 23-3/423.3/7 (sheet 3 of 4): Macro MT_SM_Transfer_MSC
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CR editor's note: the only change to this sheet is the size of the frame!

Figure 23-3/423.3/7 (sheet 4 of 4): Macro MT_SM_Transfer_MSC
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Macrodefinition Check _Subscr_ldentity For_ MT_SMS 23.3 8(1)
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macrodefinition Check Subscr_Identity for MT_SMS CSIFMTSMS1(1)
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Figure 23.3/8: Macro Check_Subscr_ldentity_For_MT_SMS
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23.3.42 Procedures in the VLR

Any CAMEL -specific handling defined in this subclause is omitted if the VLR does not support CAMEL control of
MTO SMS.

The processis triggered by a dialogue opening request from the M SC.

If the macro Receive Open Ind takesthe"Vr" exit or the "Error" exit, the process returns to the Null state.

If the macro Receive Open_Ind takesthe "OK" exit, the VLR waits for a service primitive.

When the VLR receivesaMAP _SEND INFO FOR MT SMSindication, it checks the indication.

- if theindication is badly formed, the VLR returnsaMAP _SEND INFO FOR MT SMS response containing
the appropriate User Error, and the process returns to the Null state;

- _if theindication is OK, the VLR checks the subscription information.

If the VLR has no record for the subscriber, or the subscriber record is marked as not confirmed by the HLR, the VLR
returnsaMAP_SEND INFO FOR MT SMS response containing the User Error "Unidentified subscriber", and the
process returns to the Null state.

If the subscriber is marked as IM S| detached, or service is not allowed in the location area where the subscriber is
currently registered, the VLR returnsaMAP _SEND _INFO FOR MT_SMS response containing the User Error
" Absent subscriber”" with the diagnostic "IM Sl detached”, and the process returns to the Null state.

If the subscription checks are successful, the VLR calsthe procedure CAMEL MT SMS VLR, whichis specified in
3GPP TS 23.078 [98], and checks the result.

- _if theresult is Fail, the process returns to the Null state;

- if theresult is Pass, the VLR checks whether the location of the MS is known, and whether the location is
confirmed by radio contact.

- if thelocation is known and confirmed by radio contact, the VLR sends a MAP_PAGE request to the MSC;

- if thelocation is not known, or not confirmed by radio contact, the VLR sendsaMAP_SEARCH FOR MS
request to the MSC.

- the VLR waitsfor aMAP _PROCESS ACCESS REQUEST indication from the MSC.

When the VLR iswaiting for aMAP_PROCESS ACCESS REQUEST indication from the MSC:

- _if thedialogue is aborted by the M SC, the process returns to the NULL state;

- ifitreceivesaMAP_PAGE confirmation, it checksthe User Error received in the confirmation, as below;

- _if itreceivesaMAP SEARCH FOR MS confirmation, it checks the confirmation.

- __if the confirmation contained a Provider Error or a Data Error, the process returns to the Null state;

- if the confirmation contained a User Error, the VLR checks the User Error, as below;

- if the confirmation indicated a successful result, the VLR updates the LAl and sets the Confirmed by Radio
Contact indicator to Confirmed, and waits for aMAP PROCESS ACCESS REQUEST indication from the
MSC.

- _ifitreceivesaMAP PROCESS ACCESS REQUEST indication, it invokes the macro
Process Access Request VLR.

- if the macro takes the "Error" exit, the process returns to the Null state;

- if the macro takesthe "OK" exit, the VLR returnsaMAP _SEND INFO FOR MT_ SMS response
containing the MSISDN of the subscriber, and the process returns to the Null state.

If the VLR receivesaMAP_PAGE confirmation or aMAP _SEARCH FOR_MS confirmation containing a User Error,
it checksthe user error.
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- if the User Error is Absent Subscriber, the VLR sets the MNRF and returns a
MAP SEND INFO FOR MT_ SMS response containing the User Error " Absent subscriber" with diagnostic
"No response to paging", and the process returns to the Null state;

- for any other User Error, the VLR relaysthe User Error inaMAP _SEND INFO FOR MT SMS response, and
the process returns to the Null state.

The mobile terminated short message transfer processdure in the VLR is shown in figure 23.3/523.3/9.
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Figure 23-3/523.3/9 (sheet 1 of 3): Process MT_SM_VLR
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Figure 23-3/523.3/9 (sheet 2 of 3): Process MT_SM_VLR
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23.3.5 Procedure in the Servng-SGSN

Any CAMEL -specific handling defined in this subclause is omitted if the SGSN does not support CAMEL control of

MT SMS, or if the subscriber does not have a subscription for CAMEL control of MT SMS.

The process is triggered by a dialogue opening request with the application context shortM sgM T-RelayContext.

- if the macro Receive Open Ind takes the "Error" exit, the process returns to the Null state;

- if the macro Receive Open Ind takesthe"Vr" exit, the SGSN handles the dialogue according to the

specification for the earlier version of the protocol and the process returns to the Null state;

- if the macro Receive Open Ind takes the "OK" exit, the SGSN checks whether the dialogue opening request

included a destination reference. |f a destination reference was included, the SGSN storesit and waits for a

service primitive.

if the dialogue with the SMS-GM SC fails, the process returns to the Null state;

if the next primitive receivedisaMAP DELIMITER indication, the SGSN returnsaMAP_DELIMITER

reguest, and waits for a service primitive;

if the next primitive receivedisaMAP MT FORWARD SHORT MESSAGE indication, the SGSN checks

the indication.

if theindication is badly formed, the SGSN returnsaMAP MT FORWARD SHORT MESSAGE

response containing the appropriate user error, and the process returns to the Null state;

if theindication is OK, the MSC invokesthe macro MT SM_Transfer SGSN to transfer the short

message to the MS.

if the macro takes the "Release SMS" exit, the MSC returns a

MAP MT FORWARD SHORT MESSAGE response containing the appropriate user error, and the

process returns to the Null state;

if the macro takes the "Error" exit, the SGSN reports the delivery failure to the gsmSCF (if CAMEL

handling was invoked) and returnsa MAP MT FORWARD SHORT MESSAGE response

containing the appropriate user error, and the process returns to the Null state;

if the macro takes the "Abort" exit, the SGSN reports the delivery failure to the gsmSCF (if CAMEL

handling was invoked), and the process returns to the Null state;

if the macro takes the "OK" exit, the SGSN reports the successful delivery to the gsmSCF (if CAMEL

handling was invoked) and checks whether the MAP MT FORWARD SHORT MESSAGE

indication included the parameter "M ore messages to send".

- if there are no more messages to send, the SGSN returns a

MAP MT FORWARD SHORT MESSAGE response indicating successful delivery and closes
the dialogue with the SMS-GM SC, and the process returns to the Null state;

- if there are more messages to send, the SGSN returns a

MAP MT FORWARD SHORT MESSAGE response indicating successful delivery followed by
aMAP DELIMITER request to maintain the dialogue with the SMS-GM SC, and waits for the
next MAP MT_FORWARD SHORT MESSAGE indication from the SMS-GMSC.

- When the SGSN iswaiting for the next MAP MT _FORWARD SHORT MESSAGE indication from the SMS-

GMSC:

if the dialogue with the SMS-GM SC fails, the SGSN releases the LL C connection to the M S, and the process

returns to the Null state;

if it receives a Release indication over the Gb-interface, the SGSN aborts the dialogue with the SMS-GMSC,

and the process returns to the Null state;

if it receivesaMAP MT FORWARD SHORT MESSAGE indication from the SMS-GMSC, it checks the

indication.
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- _if theindication is badly formed, the SGSN returnsaMAP_ MT_FORWARD SHORT MESSAGE
response containing the appropriate user error, and the process returns to the Null state;

- _if theindication is OK, the SGSN checks whether CAMEL handling is required.

- _if CAMEL handling isrequired, the SGSN calls the procedure CAMEL T SMS [NIT to determine
whether the delivery should continue, and checks the result.

- _if theresultis Release SMS, the SGSN returnsaMAP MT FORWARD SHORT MESSAGE
response containing the user error defined by the gsmSCF, and the process returns to the Null
state;

- if theresult is Continue, the SGSN forwards the short message to the M S over the Gb interface, as
described below.

- _if CAMEL handling is not required, the SGSN forwards the short message to the MS over the Gb
interface, as described below;

- the SGSN sendsaGb RP MT DATA request to the MS, and waits for the response from the MS.

- When the SGSN is waiting for the response from the M S for delivery of a subsequent short message:

- if the dialogue with the SM S-GM SC fails, the the SGSN releases the LL C connection to the MS and reports
the delivery failure to the gsmSCF (if CAMEL handling is required), and the process returns to the Null state;

- if the SGSN receives a Release indication over the Gb-interface, the M SC aborts the dialogue with the SMS-
GM SC and reports the delivery failure to the gsmSCF (if CAMEL handling is required), and the process
returns to the Null state;

- if the SGSN receives an error response from the M S, it maps the error to a MAP user error, reports the
delivery failure to the gsmSCEF (if CAMEL handling is required) and returns a
MAP MT FORWARD SHORT MESSAGE response containing the user error, and the process returns to
the Null state;

- if the SGSN receives a positive acknowledgement from the M S, it reports the successful delivery to the
gsmSCEF (if CAMEL handling is required) and checks whether the
MAP MT FORWARD SHORT MESSAGE indication included the parameter "M ore messages to send".

- __if there are no more messages to send, the SGSN returns a
MAP MT FORWARD SHORT MESSAGE response indicating successful delivery and closes the
dialogue with the SMS-GM SC, and the process returns to the Null state;

- if there are more messages to send, the SGSN returnsaMAP MT_FORWARD_ SHORT MESSAGE
response indicating successful delivery followed by aMAP DELIMITER request to maintain the
dialogue with the SMS-GM SC, and waits for the next MAP MT FORWARD_ SHORT_ MESSAGE
indication from the SMS-GM SC.
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The mobile terminated short message transfer procedure in the serving SGSN is shown in figures 23:3/923.3/10-and
23:3H40.

Themacro MT_SM_Transfer SGSN is used to transfer the first MT short message of a possible sequence of messages.

If the SGSN does not support MT SMS, it sets the User Error to "Facility not supported” and the macro takes the
"Error" exit.

If the SGSN supports MT SMS, it invokes the macro Check Subscr |dentity for SMS.

- if the macro Check Subscr Identity for SMS takesthe "Error" exit, the macro MT_SM_Transfer SGSN takes
the "Error" exit;

- if the macro Check Subscr Identity for SMS takesthe "OK" exit, the SGSN checks the subscription
information.

- if the SGSN has no record for the subscriber, or the subscriber record is marked as not confirmed by the
HLR, the SGSN sets the User Error to "Unidentified subscriber”, and the macro takes the "Release SMS'
exit;

- if the subscriber is marked as GPRS detached, or serviceis not alowed in the routeing area where the
subscriber is currently registered, the SGSN sets the User Error to "Absent subscriber” with the diagnostic
"GPRS detached" and sets the MNRG flag, and the macro takes the "Release SMS" exit.

- if the subscription checks are successful, the SGSN calls the procedure CAMEL MT SMS SGSN, whichis
specified in 3GPP TS 23.078 [98], and checks the result.

- _if theresult is Continue, the SGSN sets the variable CAMEL Handling to False, and continues the processing
for the delivery attempt;

- _if theresult is CAMEL Handling, the SGSN sets the variable CAMEL Handling to True, cals the procedure
CAMEL T SMS INIT and checksthe result.

- _if theresult is Release SMS, the SGSN sets the User Error according to the instructions from the
agsmSCF, and the macro takes the "Release SMS" exit;

- _if theresult is Continue, the SGSN continues the processing for the delivery attempt.

- the SGSN checks whether the location of the M S is known, and whether the location is confirmed by radio
contact.

- __if thelocation is known and confirmed by radio contact, the SGSN calls the procedure Page SMS SGSN
and checks the result;
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- _if thelocation is not known, or not confirmed by radio contact, the SGSN calls the procedure

Search SMS SGSN and checks the result.

- if the procedure Page SMS SGSN or the procedure Search SMS SGSN returns a Fail result, the SGSN checks

the error cause.

- _if theerror cause is Absent Subscriber, the SGSN sets the User Error to "Absent Subscriber” with the

diagnostic "No response to paging" and sets the MNRG flag, and the macro takes the "Error” exit;

- _for any other error, the SGSN sets the User Error accordingly, and the macro takes the "Error" exit.

- if the procedure Page SMS SGSN or the procedure Search SMS SGSN returns a Fail result, the SGSN checks

whether the M'S supports SMS.

- if the M S does not support SMS, the SGSN releases the L L C connection and sets the User Error to "SM

delivery failure' with delivery failure cause "Equipment not SM equipped", and the macro takes the "Error"

exit;

- if the M S supports SMS, the SGSN forwards the short message to the M S, and waits for a response from the

MS.

if the MSreturns an error, the SGSN sets the User Error according to the response from the M S, and the

macro takes the "Error" exit;

if the M S returns a positiva acknowledgement, the macro takes the "OK" exit;

if the LL C connection is released, the SGSN sets the User Error to "System failure”, and the macro takes

the "Error" exit;

if the dialogue with the SMS-GM SC fails, the SGSN releases the LL C connection, and the macro takes

the "Abort" exit.

Themacro MT _SM Transfer SGSN is shown in figure 23.3/11

The page and search procedures are shown in figures 23:-3/20223.3/12 and 23-3/20b23.3/13.
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Process MT_SM_SGSN

I T ‘A
| The mobile terminated short message, \

| service process in the SGSN l
|
|

n
]

MT_SM_SGSN1(4)

Signals to/from the left
are to/from the SMS-GM:

S

P ———
. |
Receive )
— I
Open_Ind ‘ Figure 25.1/1
L.
Vr OK
] S No
Perform | See the relevant estinatio
MAP Vr r — = version of GSM 09.02 Reference
Dialogue or TS 29.002 eceive!
L -

Store
Destination
Reference

Wait_For_
Service_
Primitive

Emor

S

MAP_
DELIMITER
_ind

MAP_
DELIMITER
_req

Wait_For_
Service_
Primitive

MAP_CLOSE_ind

MAP_U_ABORT_ind,
1 MAP_P_ABORT_ind,

MAP_
NOTICE
_ind

MAP_
CLOSE
_req

S

Figure 23-3/923.3/10 (sheet 1 of 4): Process MT_SM_SGSN
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MT_SM_SGSN2(4)

Process MT_SM_SGSN
:‘Fh;_r;o&l; t;rr;i_r;at;disl;oﬁ r;e;s;g;r\ Wait For Signals to/from the left
| service process in the SGSN 7 Service are toffrom the SMS-G
I ! Primitive
L ______ ]
—— MAP_MT_FORWARD_SHORT_MESSAGE_ind
Check_ |
Indication - 4‘ Figure|25.2/1
U
OK Error
MT_SM_ |
Transfer — - Figure 23.3/4
_SGSN |
L ___
[
OK Abort Enmor Release SMS
False False False
CAMEL CAMEL CAMEL
Handling Handling Handling
True True True
Tt T T T T T [ttt | e |
CAMEL_ | CAMEL_ CAMEL_
T_SMS_ — - See TS 23.078 T_SMsS_ — - See TS 23.078 T_SMsS_ — - See TS 23.078
DELIVERED [ FAILURE | FAILURE |
Null
More No
messages
0 send?
Yes
MAP_MT_FORWARD_SHORT_MESSAGE_rsp MAP_MT_FORWARD_SHORT_MESSAGE_rsp
MAP_DELIMITER_req MAP_CLOSE_req
Wait_For_
More_ Null
Messages

Figure 23-3/923.3/10 (sheet 2 of 4): Process MT_SM_ SGSN
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Process MT_SM_SGSN

Wait_For_
More_

[ i
| The mobile terminated short message, \ Messages

MT_SM_SGSN3(4)

Signals to/from the left

| service process in the SGSN -7 are to/from the SMS-GMS
| ! signals to/from the right
L ______ ! are to/from the MS
—— MAP_MT_FORWARD_SHORT_MESSAGE_ind
| L
|
Check X
— [E—
Indication | Figure|25.2/1.
L.
Eror OK
False
CAMEL
Handling
True
P ———
CAMEL _ |
T_SMS_ I — -4 See TS 23.078
INIT !
L.
Release_SMS Continue
Result?
Set Error A_RP_
according to _MT_DATA_
gsmSCF instructions| req
Wait_For_
Subsequent
\A7$M7CONFIRM j
[ |
A_RP_ A_RP_
ERROR_ind ACK_ind
False
Set CAMEL
User Error Handling
True
P ———
CAMEL _ |
f;mﬁ]" T_SMS_ b — —'See TS 23.078
9 DELIVERED :
False L,
********* A
| CAMEL_
See TS 23.078 == T_SMS_
: FAILURE
””””” N
L ° More
messages
0 send?
Yes

MAP_CLOSE_req

MAP_MT_FORWARD_SHORT_MESSAGE_rsp

Null

MAP_MT_FORWARD_SHORT_MESSAGE_rsp
MAP_DELIMITER_req

Wait_For_
More_
Messages
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Process MT_SM_SGSN

MT_SM_SGSN3(4)

Signals to/from the left
are to/from the SMS-GMSE;
signals to/from the right
are to/from the MS

Wait_For_
vttty - More_
| The mobile terminated short message, \ Messages
| service process in the SGSN -7
| |
Lo ____ |
——{MAP_MT_FORWARD_SHORT_MESSAGE_ind
P ———
|
Check
C L_ g
Indication | RIITE AslA
L.
Emor OK
False
CAMEL
Handling
True
P ———
CAMEL _ |
T_SMS_ F— —+See TS 23.078
INIT !
L.
Release_SMS Continue
Result?
Set Error < G _?3_
according to “DATA_
gsmSCF instructions| req
Wait_For_
bsequent_
M_CONFIRM
[ |
<:Gb_;§_ < Gb_Rp_
R_ind Zind
False
Set CAMEL
User Error Handling
True
r
False CAMEL
CAMEL T sms_ L.
(I 0 DELIVERED :
********* A
| CAMEL_
See TS 23.078 - T_SMS_
: FAILURE
\/ No More
messages
0 send?
Yes

MAP_CLOSE_req

MAP_MT_FORWARD_SHORT_MESSAGE _rsp

MAP_MT_FORWARD_SHORT_MESSAGE_rsp
MAP_DELIMITER_req

Null

Wait_For_

More_
Messages

Figure 23-3/923.3/10 (sheet 3 of 4): Process MT_SM_ SGSN
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Process MT_SM_SGSN

Wait_For_
More_

Messages

MT_SM_SGSN4(4)

Signals to/from the left
are to/from the SMS-GMSE;
signals to/from the right
are to/from the MS

MAP_U_ABORT _ind
MAP_P_ABORT _ind

MAP_
NOTICE_
ind

A_ABORT _
req

MAP_
CLOSE_
req

A_ABORT _

A_MM_

MAP

ABORT_

req

RELEASE

_U_

NULL

Wait_For_

Subsequent_
A_SM_CONFIRM

MAP_U_ABORT _ind
MAP_P_ABORT_ind

MAP_
NOTICE_
ind

A_ABORT _
req

MAP_
CLOSE_
req

A_ABORT _

req

A_MM_
RELEASE

MAP_U_
ABORT_

req

False
CAMEL
Handling

True

CAMEL _
T_SMS_
FAILURE

NULL
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Process MT_SM_SGSN

I a
| The mobile terminated short message, \

Wait_For_

More_
Messages

MT_SM_SGSN4(4)

Signals to/from the left
are to/from the SMS-GMS
signals to/from the right
are to/from the MS

MAP_U_ABORT_ind
MAP_P_ABORT _ind

Gb LLC_
RELEASE_
req

Gb_LLC_
RELEASE_
eq

NULL

Wait_For_

MAP_U_ABORT_ind
MAP_P_ABORT_ind

MAP_
NOTICE_
ind

—
Gh_LLC_
RELEASE_
req

MAP_
CLOSE_
req

Gh_LLC
RELEASE |
req

Gb_LLC_
RELEASE_

False
CAMEL
Handling

True

CAMEL _
T_SMS_
FAILURE

NULL

Figure 23-3/923.3/10 (sheet 4 of 4): Process MT_SM_ SGSN
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Macrodefinition MT_SM_Transfer SGSN MT_SM_Xfer_SGSN1(3)
|- T o - T T === == o
| The mobile terminated short message, \
| ransfer macrointhe SGSN 1
Lo ________!
MT SMS supported
by SGSN
Yes No
Check_Subscr_ Set User Error:
Identity_for_ Facility Not
MT_SMS Supported
OK Eror
GPRS detached SS L_ésertli?rrg:
flag=Detached? naentiie
Subscriber
\
LA Nat Allowed
flag=Not
alowed?
No
******** A
Set User Error: : .
CAMEL_MT s Diagnostic=
See TS 23.078 == o Facility Not —
| SMS_SGSN Stpported GPRS detached
,,,,,,,,, |
Continue
Result? Set MNRG
CAMEL Handling [
CAMEL CAMEL
Handling:= Handing:=
False True
******** A
|
CAMEL_T_
See TS 23.078 ‘k - SMS_INIT
,,,,,,,,, I
Release_SMS
Resul?
Contnue Set Error
according o
igsmSCF instructions
elease
SMS
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| transfer macro in the SGSN

| . .
| The mobile terminated short messag

)
e‘\

Macrodefinition MT_SM_Transfer_SGSN

D

MT_SM_Xfer SGSN1(3)

4
|
/ SGSN supports
MT SMS?
Yes No
Check_Subscr_ SetUser Error:
Identity_for_ Facility Not
MT_SMS Supported
OK Error
No
Subscriber
known?
No
Confirmed
by HLR?
GPRS detached Set User Error:
flag=Detached? Unldent_lﬁed
: Subscriber
\
Not Allowed
ag=Not
allowed?
******** A
| Set, ror. . .
CAMEL_MT. Diagnostic=
See TS 23.078 [l T Absent | —
SMS_SGSN subscriber GPRS detached
Continue
Result? Set MNRG
CAMEL Handling I
CAMEL CAMEL
Handling:= Handling:=
False True
******** A
|
B CAMEL_T_
See TS 23.078 ‘F SMS_INIT
,,,,,,,,, |
Release_SMS
Result? L
Continue Sm
accorumg to
gsmSCF instructions|
elease
SMS

Figure 23.3/1023.3/11 (sheet 1 of 3): Macro MT_SM_TRANSFER_SGSN
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Macrodefinition MT_SM_Transfer SGSN

|- T o T T T T N
| The mobile terminated short message, \
| ransfer macrointhe SGSN -

Signals to/from the right
areto/fromthe MS

MT_SM_Xfer_SGSN2(3)

Page_SMS_ Search_SMS_
SGSN SGSN
Fail Pass
Result Result
Pass Fail
Else
Error
Absent Subscriber
No
MS Set User Error: 9 .
supports Set User Error Absent — ggggrfé'?:\‘g n
SMS? Stbscriber & PERE
Yes
A RP_
ALEORE MT_DATA Set MNRG
req req
Wait_For_
First A_SM_ Error
Confirm

ARP_
ERROR_ind

A RP_ACK_
ind
Set User Error:
SM delivery
failure
Error OK

Set User Error

Ermor
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Macrodefinition MT_SM_Transfer SGSN MT_SM_Xfer SGSN2(3)

[
| The mobile terminated short messag
‘transfer macro in the SGSN q

Signals to/from the right|
are toffrom the MS

)
e‘\

N Not confimed
onfirm

by radio
contact

Confirmed

No
RAl known?

Page_SMS_ Search_SMS_
SGSN SGSN
Fail Pass
Result E Result
Pass Fail
Else
Emor

Absent Subscriber

No
MS Set User Error. ] ez
supports Set User Error Absent g:ggﬁsstelich; n
SMS? Subscriber P paging
Yes

~
Gb_LLC_ Gb }P_
RELEASE_ " DATA_ Set MNRG
req req
Wait_For_
First_ Emor
Y SM_Confirm

( be)PfACKi < Gbr[
; OR_ind

Set User Error. Delivery failure cause:=
SMdelivery Equipment not SM Set User Error
failure equipped

Figure 23.3/1023.3/11 (sheet 2 of 3): Macro MT_SM_TRANSFER_SGSN
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Macrodefinition MT_SM_Transfer_SGSN MT_SM_Xfer_SGSN3(3)
:‘Fh; r;oEI; t;rr;ir;at;disl;oﬁ r;e;s;g;r\ Signals to/from the left
| transfer macro in the SGSN "7 are to/from the SMS-GMSE;
| | Wait For signals to/from the right
L ___ ! First A SM are to/ffrom the MS
Confirm —
Y MAP_U_ABORT_ind, A_LLC_
TR, it ——{MAP_P_ABORT _ind, RELEASE_
= MAP_CLOSE_ind ind
MAP_
CLOSE_req
A_ABORT_ Set User Error.
req System fai lure

@ @
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Macrodefinition MT_SM_Transfer_SGSN

:The mobile terminated short messag;r\
‘transfer macro in the SGSN 7
| ! Wait_For_
e ! First_
Q SM_Confirm
N MAP_U_ABORT_ind, Gb_LLC_
NOTICE. ind —— MAP_P_ABORT _ind, RELEASE_
- MAP_CLOSE_ind ind
MAP_
CLOSE req

p—
Gb_LLC_
RELEASE_

re.
S

\

()—

Set User Error:
System failure

@

MT_SM_Xfer SGSN3(3)

Signals to/from the left

are to/from the SMS-GMSE;
signals to/from the right
are to/ffrom the MS

Figure 23.3/1023.3/11 (sheet 3 of 3): Macro MT_SM_TRANSFER_SGSN
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Page_SMS_SGSN1(1)

Procedure Page_SMS_SGSN

F- - T - - - - - == o

| Procedure in the SGSN  page an MS; \
| for MT SMS delivery 1 areto/fromthe MS

Inspecified | A PAGE_
routing area REQUEST Pass

Wait_For_
Page_Response

A_PAGE_ A NO_PAGE_
RESPONSE RESPONSE

Ermor:=
Absent

subscriber

Result= Result=
Pass Fail
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Procedure Page_ SMS_SGSN Page SMS_SGSN1(1)

[Procedure in the SGSN to page an MS|

Signals to/from the right
‘for MT SMSdelivery q are to/from the MS
| |
L ___ o

MS Yes
connection
exists?
No
******** A
In specified L 7(@%@ E_ Result=
routeingarea | QUEST Pass
,,,,,,,,, |

Wait_For_
Page_Response

:Gb!PAGEf (G? NO_PAGE
PONSE 'SPONSE

Emor:=
Absent
subscriber
Result:= Result=
Pass Fail

o X

Figure 23:3/40a23.3/12 (sheet 1 of 1): Procedure Page_SMS_SGSN
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Procedure Search SMS_SGSN Search_SMS_SGSN1(1)

o

I

| Procedure in the SGSN  search | \ Signals to/from the right
| foran MSfor MT SMS delivery 1 areto/fromthe MS

| |

Lo |

Yes

connection
exists?

Inall A PAGE Result=

REQUEST Pass

Wait_For_
Search_Response

A _PAGE_ A_NO_PAGE_
RESPONSE RESPONSE

Upcte Fidin
L2 subscriber

Result= Result=
Pass Fail
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Procedure Search_SMS_SGSN Search_SMS_SGSN1(1)

: Procedure in the SGSN to search—r\ Signals to/from the right
‘for an MS for MT SMS delivery 7 are to/from the MS
| |

Yes
MS

connection
exists?

No

"
Inall L Gb_PRGE_ Result=
routeingareas | Ri EST Pass

Wait_For_
Search_Response

Gb P)GE7 C@OJ:’AGE
PONSE SPONSE

M\

Emor:=
Sndae Absent
LAl .
subscriber
Result= Result=
Pass Fail

X 0

Figure 23:3/40b23.3/13 (sheet 1 of 1): Procedure Search_SMS_SGSN
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The Short Message Alert procedure is used for-to alerting the Service Centre when the mobile subscriber is active after
a short message transfer has failed because the mobile subscriber is not reachable, or when the MS has indicated that it
has memory capacity to accept a short message.

| The message flow for the Short Message Alert procedure for the case when the mobile subscriber was not reachableis
shown in figure 23.4/1.

...........................

MS Serving VLR HLR Interworking SC
MSC or MSC
SGSN
1
» 2
» 3
» 5
4 > 6
< 5 d
» 6
5 »
» 6
7 »
7
7

1) CM Service Request (**), Page response or Location Updating (3GPP TS 24.008 [35]).

2) MAP_PROCESS_ACCESS REQUEST / MAP_UPDATE_LOCATION_AREA (**).

3) MAP_READY_FOR_SM (Mobile Present) / MAP_UPDATE_LOCATION /
Supplementary Service Control Request (*).

4) MAP_READY_FOR_SM_ACK (¥).

5) MAP_ALERT_SERVICE_CENTRE (notes 1 and 2).

6) Alert Service Centre (3GPP TS 23.140).

7) MAP_ALERT_SERVICE_CENTRE_ACK.

NOTE 1: To all Service Centres in the Message Waiting List.

NOTE 2: The HLR initiates the MAP_ALERT_SERVICE_CENTRE service only if the MS Memory Capacity
Exceeded flag is clear.

™* In-case-ofFor GPRS, messages 3) and 4) are sent/received by the SGSN.

** Those messages are not used by the SGSN.

Figure 23.4/1: Short message alert procedure (Mobile is present)

| The message flow for the Short Message Alert procedure for the case where the MS indicates that it has memory
capacity to accept one or more short messages is shown in figure 23.4/2.
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m T e o o o e A imalale o !
I NEEESE e
MS Serving VLR HLR Interworking SC

MSC or MSC
SGSN
1
> 2
> 3
> 7
4 > 8
5 < 7 >
6 < > 8
> 8
9 >
9
<
9

SM memory capacity available (3GPP TS 24.011 [37]).
MAP_READY_FOR_SM (Memory Available) (*).
MAP_READY_FOR_SM (Memory Available) (**).
MAP_READY_FOR_SM_ACK (**).
MAP_READY_FOR_SM_ACK (*).

SM memory capacity available (Acknowledge) (3GPP TS 24.011 [37]).
MAP_ALERT_SERVICE_CENTRE (note).
Alert Service Centre (3GPP TS 23.140).
MAP_ALERT_SERVICE_CENTRE_ACK.
To all Service Centres in the Message Waiting List.
Message 2) and 5) are not used by the SGSN.
Inthe-case-ofFor GPRS, messages 3) and 4) are sent/received by the SGSN.

Figure 23.4/2: Short message alert procedure (MS memory capacity available)

In addition the following MAP services are used in the MS memory available case:

MAP_PROCESS ACCESS REQUEST

MAP_AUTHENTICATE

MAP_SET_CIPHERING_MODE

MAP_PROVIDE_IMSI

MAP_CHECK_IMEI

(see subclause 8.3); (*)

(see subclause 8.5); (*)

(see subclause 8.6); (*)

(see subclause 8.9); (*)

(see subclause 8.7);
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MAP_FORWARD_NEW_TMS| (see subclause 8.9); (*)

MAP_TRACE_SUBSCRIBER_ACTIVITY (see subclause 9.1). (*)

(*) Those messages are not used by the SGSN.
The Short Message Alert procedure when the M S indicates successful transfer after polling is shown in figure 23.4/3.

...........

Gateway HLR Interworking SC
MSC MSC
1
> 3
g
< ’ 3 >
P
3 g
g
5 g
<
5
<
5
<
1) MAP_REPORT_SM_DELIVERY_STATUS (Successful Transfer).
2) MAP_REPORT_SM_DELIVERY_STATUS_ACK.
3) MAP_ALERT_SERVICE_CENTRE (note).
4) Alert Service Centre (S3GPP TS 23.140).
5) MAP_ALERT_SERVICE_CENTRE_ACK.
NOTE To all Service Centres in the Message Waiting List.
Figure 23.4/3: Short message alert procedure (Successful transfer after polling)
23.4.1 Procedures in the Servicing MSC — the MS has memory available

After-When the M SC receivesig the-an SM memory capacity available indication, the-servieing-M-SCit sends to the
VLR theaMAP_READY_FOR_SM request to-the\ LR-indicating that the M S has memory availabl

response. Fhe-outcome-of-that-procedure-ts-one-of-the followingWhile the M SC is waiting for the response from the

VLR:
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- if the M SC receives a Release indication from the A-interface, it aborts the dialogue with the VLR, and the
process terminates;

- _if the VLR aborts, or prematurely closes, the dialogue, the MSC sends an A_ RP_ ERROR with error cause
"Network out of order" to the M S, and the process terminates;

- if the VERMSC receivesaMAP READY FOR SM confirmation from the VLR, it checks the confirmation.

- if the confirmation includes an error, the MSC sendsan A_ RP_ERROR with the appropriate error cause to
the M S, and the process terminates,

- if the confirmation indicates a successful outcome, the MSC sends an RP_ACK to the M S, and the process

terminates.

The short message alert processdure in the MSC for the MS memory capacity available case is shown in figure 23.4/4.
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Process SM_Alert MSC 234 4(1)
et i
\Figure 23.4/4: The short message alert process in I\
| the senvicing MSC for MS memory -1 NULL
: capacity aailable. :
A_RP_SM_MEMORY_AVAILABLE
MAP_READY_FOR_SM _req,
NULL MAP_DELIMITER req
WAIT_FOR_
RESULT
— T
A_MM_ MAP_ .
MAP_READY_ RELEASE NOTICE MAP_ ) MAP_U_ABORT__md,
FOR_SM _cnf ind - ind - CLOSE_ind MAP_P_ABORT_ind
MAP_U_ MAP_
Check_ ABORT CLOSE
confirmation req req
OK Provider Enor,
User Error,
Data Error 'SETRP_
ERROR =
NETWORKOUT
OF ORDER'
A_RP_ . A_RP_
ACK_ SET RP- ERROR_
req ERROR req
A RP_
ERROR_
req

CR page 134



3GPP TS 29.002 v5.4.0 (2002-12) CR page 135

process SM_Alert MSC SMA_MSC1(1)
[ o -
‘Processm the MSC to forward N Signals to/from the left
a notification thatthe MS has memory; are to/ffrom the MS;
| available to store short messages signals to/from the right
L J S are toffrom the VLR
Null
——{A_RP_SM_MEMORY_AVAILABLE_ind
MAP_READY_FOR_SM_req
MAP_DELIMITER_req
Wait_For_
VLR_Response
é—'l‘”M— MAP_READY_ MAP_U_ABORT_ind,
in‘z Sases FOR_SM_cnf MAP_CLOSE_ind
Check_
Confirmation
User Error,
OK Provider Error,
Data Error
Set RP_ERROR:
Set RP_ERROR Network out
of order
MAP_U_ A_RP_ A_RP_ A_RP_
ABORT_ ACK_ ERROR_ ERROR_
req req req req

Figure 23.4/4: Procedure SM_Alert_ MSC
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23.4.2 Procedures in the VLR

23.4.2.1 The Mobile Subscriber is present

Whenreceivingthelf the VLR successfully handlesa MAP_PROCESS _ACCESS REQUEST indication; or a
MAP_UPDATE_LOCATION_AREA indication while the MS ANot rReachable fFlag (MNRF) is set, the VLR wiH
sends athe MAP_READY_FOR_SM request towards the HLR. The Alert Reason is set to indicate that the mobile
subscriber is present for non GPRS. If the-authentication procedure-isitiated-and-H-fails during the handling of a
MAP_PROCESS ACCESS REQUEST indication or aMAP_UPDATE LOCATION_AREA indication, the VLR will
shall not send aMAP_READY_FOR_SM request to the HL Rinitiate the-serviee. The processin the VLR is described
in detail in the-subclause 25.10.

23.4.2.2 The Mebile-EquipmentMS has memory available

The processis triggered by a dialogue opening request followed by aMAP_PROCESS ACCESS REQUEST
indication including a CM service type Short Message Service.

- if the macro Process Access Reqguest VLR takesthe "OK" exit, the VLR waitsforaMAP READY_ FOR SM

indication from the MSC.

When the VLR receivesaMAP_READY FOR SM indication from the MSC, it checks the indication.

- _if theindication is badly formed, the VLR returnsa MAP READY_ FOR SM response containing the
appropriate User Error;

- _if theindication is OK, the VLR requests a dialogue with the HLR, includingaMAP_READY_ FOR SM
request with Ready for SM reason Memory available for non-GPRS, and waits for the confirmation of the

dialogue.

- _if the macro Receive Open Cnf takesthe "Error” exit, the VLR returnsa MAP READY FOR_SM response
containing a User Error "System failure”, and the process returns to the Null state;

- if the macro Receive Open_Cnf takesthe"V1" exit, the VLR returnsaMAP READY FOR SM response
containing a User Error "Facility not supported”, and the process returns to the Null state;

- if the macro Receive Open Cnf takesthe"Vr" (for aversion higher than 1) exit, the VLR handles the
dialogue according to the specification for the earlier version of the protocol, and the process returns to the
Null state;

- if the macro Receive Open_Cnf takesthe "OK" exit, the VLR waits for a response from the HLR.

When the VLR iswaiting for aresponse from the HLR:

- if thedialogue with the HLR fails, the VLR returnsa MAP_READY_ FOR SM response containing a User Error
"System failure", and the process returns to the Null state;

- ifitreceivesaMAP READY FOR SM confirmation, it checks the confirmation.

- if the confirmation contains an error, the VLR returnsa MAP_READY_ FOR SM response containing the
appropriate User Error , and the process returns to the Null state;

- if the confirmation indicates success, the VLR returnsa MAP_READY FOR SM response indicating
success, and the process returns to the Null state.

CR page 136



3GPP TS 29.002 v5.4.0 (2002-12) CR page 137

The short message alert processdure in the VLR is shown in figures 23.4/5.
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Process SM_Alert VLR
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:Figure 234/5: The short messages alert process inthe VLR
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process SM_Alert VLR
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Figure 23.4/5 (sheet 1 of 2): Procedure SM_Alert_VLR
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process SM_Alert VLR
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Figure 23.4/5 (sheet 2 of 2): Procedure SM_Alert VLR
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23.4.3 Procedures in the HLR

The process s triggered by a dialogue opening request using the application context mwdM ngtContext.

- if the macro Receive Open Ind takes the "Error" exit, the process returns to the Null state;

- _if the macro Receive Open Ind takesthe "Vr" exit, the HL R handles the dialogue according to the specification
for the earlier version of the protocol and the process returns to the Null state;

NOTE: if the dialogue opening request isfrom an SGSN, version 2 and version 1 of the application context are
not applicable.

- if the macro Receive Open Ind takes the "OK" exit, the HLR waits for a service primitive.

While the HLR is waiting for the service primitive:

- if thedialogue fails, the process returns to the Null state;

- ifitreceivesaMAP READY_ FOR SM indication, it checks the indication.

- if theindication is badly formed, the HLR returnsa MAP _READY FOR SM response containing the
appropriate user error, and the process returns to the Null state;

- _if theindication is OK, the HLR checks whether it supports:

- _oneor both of MNRF and MNRG, and

- MCEF and
- MWD.

- if the HLR does not support the message waiting features listed, it returnsa MAP READY FOR SM
response containing the user error "Facility not supported”, and the process returns to the Null state;

- if the HLR supports the message waiting features listed, but the subscriber is not known, it returns a
MAP READY_ FOR SM response containing the user error "Unknown subscriber", and the process
returns to the Null state;

- if the subscriber is known, the HLR returnsa MAP_READY FOR SM response indicating a
successful result, and checks whether one or more of MNRF, MNRG and MCEF is set.

- if none of MNRF, MNRG and MCEF is set, the HLR starts arace timer and waits for a possible
delivery failure report. This allows for the race condition where a delivery failure report is delayed
in the path through the SMS-GM SC, and is overtaken by a subsequent "ready for SM" condition
reported by the serving node to the HLR;

- _if one or more of MNRF, MNRG and MCEF is set, the HL R continues by handling the alerting
process as described below under the heading "Alerting the Service Centre(s)".

- _ifitreceivesaMAP REPORT SM DELIVERY STATUS indication, it invokesthe macro
Report SM_Delivery Stat HLR.

- if the macro takes the "Error" exit, the HLR waits for apossible MAP_READY FOR SM indication;

- if the macro takes the "OK" exit, the HL R checks whether the delivery was successful.

- if the delivery was unsuccessful, the HLR waits for apossible MAP READY FOR SM indication;

- if the delivery was successful, the HLR stops the Race timer, and the process returns to the Null state.

When the HLR is waiting for apossible MAP_READY FOR SM indication or
MAP REPORT _SM DELIVERY STATUS indication with the race timer running:

- if theracetimer expires, the process returns to the Null state;

- _if the HLR receives a dialogue opening request, it invokes the macro Receive Open_Ind.
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- if the macro takes the "Error" exit, the process returns to the Null state;

- _if the macro takesthe "Vr" exit, the HLR handles the dialogue according to the specification for the earlier

version of the protocol and the process returns to the Null state;

- if the macro Receive Open Ind takes the "OK" exit, the HLR waits for a service primitive.

Alerting the Service Centre(s)

The HLR checks the Ready for SM reason which was received from the serving node.

if the reason was "Memory available for GPRS", the HLR clears the MNRG flag and the MCEF and invokes the

macro Alert Service Centre HLR (described in subclause 25.10), and the process returns to the Null state;

if the reason was " Subscriber present for GPRS", the HLR clears the MNRG flag and checks the M CEF.

- if the MCEF is not set, the HLR invokes the macro Alert Service Centre HLR (described in subclause

25.10), and the process returns to the Null state;

- _if the MCEF is set, the process returns to the Null state;

if the reason was "Memory available for non-GPRS', the HLR clears the MNRF and the M CEF and invokes the

macro Alert Service Centre HLR (described in subclause 25.10), and the process returns to the Null state;

if the reason was " Subscriber present for non-GPRS', the HLR clears the MNRF and checks the M CEF.

- if the MCEF is not set, the HLR invokes the macro Alert Service Centre HLR (described in subclause

25.10), and the process returns to the Null state;

- if the MCEF is set, the process returns to the Null state.

CR page 142



3GPP TS 29.002 v5.4.0 (2002-12) CR page 143

The short message alert processdure in the HLR is shown in figures 23.4/6-and-25-10/2.
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Process SM_Alert_ HLR 23.4 6.1(2)
Figure 23.4/6: T;ﬁ WF-
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process SM_Alert HLR
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Figure 23.4/6 (sheet 1 of 2): Process SM_Alert_ HLR
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Process SM_Alert_ HLR 23.4 6.2(2)
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process SM_Alert HLR SMA_HLR2(2)
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Figure 23.4/6 (sheet 2 of 2): Process SM_Alert_ HLR
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23.4.4 Procedures in the SMS Interworking MSC

The processiis triggered by a dialogue opening request using the application context shortM sgAlertContext.

- if the macro Receive Open Ind takes the "Error" exit, the process returns to the Null state;

- if the macro Receive Open Ind takes the "Vr" exit, the SMS-IWM SC handles the dialogue according to the
specification for the earlier version of the protocol and the process returns to the Null state;

- if the macro Receive Open Ind takesthe "OK" exit, the SMS-IWM SC waits for a service primitive.

While the SMS-IWMSC is waiting for the service primitive:

- _if thedialogue fails, the process returns to the Null state;

- _ifitreceivesaMAP ALERT SERVICE CENTRE indication, it checks the indication.

- _if theindication is badly formed, the SMS-IWMSC returnsaMAP_ALERT SERVICE CENTRE response
containing the appropriate user error, and the process returns to the Null state;

- _if theindication is OK, the SMSIWMSC sendsan SC RP_ALERT_SC request to the Service Centre and
returnsaMAP_ALERT SERVICE CENTRE response indicating a successful result, and the process returns
to the Null state.

The short message alert processdure in the SMS-IWMSC is shown in figure 23.4/7.
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CR editor's note: there is no technical difference; the SDL just looks tidier!

Figure 23.4/7: Process Alert_SC_IWMSC
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23.4.5 Procedures in the Servieing-SGSN

23.45.1 The Mobile Subscriber is present

If the SGSN successfully handles a \When-receiving-Page response, Attach request or Routing aArea dUpdate request
messages (3GPP TS 24.008 [35]), while the MS aNot rReachable for GPRS (MNRG) flag is set, the SGSN wiH-sends
theaMAP_READY_FOR_SM request towards the HLR. The Alert Reason is set to indicate that the mobile subscriber
ispresent for GPRS._If authentication fails during the handling of a Page response, Attach request or Routing Area
Update request, the SGSN shall not send aMAP_READY_ FOR SM request to the HLR

When-+eceivingthe-answerthe- SGSN-wit-act-asfellows:
S isel it e ful

. I £ 4 re ] :
The processin the SGSN is described in detail in the-subclause 25.10/3.

23.45.2 The Mobile Equipment has memory available

The processistriggered by an RP SM_ MEMORY _AVAILABLE indication from the MS.

The SGSN requests a dialogue with the HLR, includingaMAP READY_ FOR _SM request with Ready for SM reason
Memory available for GPRS, and waits for the confirmation of the dialogue.

- _if the macro Receive Open Cnf takes the "Error" exit, the SGSN returns an error response containing an
RP_ERROR "Network out of order", and the process returns to the Null state;

- _if the macro Receive Open Cnf takesthe "Vr" exit, the SGSN returns an error response containing an
RP _ERROR "Facility not supported”, and the process returns to the Null state;

- __if the macro Receive Open_Cnf takesthe "OK" exit, the VLR waits for a response from the HLR.

When the SGSN is waiting for a response from the HLR:

- if the dialogue with the HLR fails, the SGSN returns an error response containing an RP_ ERROR "Network out
of order", and the process returns to the Null state;

- if it receives a Release indication from the Gb interface, it aborts the dialogue with the HLR, and the process
returns to the Null state;

- if the SGSN receivesaMAP READY_ FOR SM confirmation, it checks the confirmation.

- if the confirmation contains an error, the SGSN returns returns an error response containing the appropriate
RP_ERROR, and the process returns to the Null state;

- if the confirmation indicates success, the SGSN returns an RP_ACK, and the process returns to the Null state.

The short message alert procedure in the SGSN for the MS memory capacity available case is shown in figure 23.4/8.
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Process Subscriber_Present SGSN 23.4_8(1)
fm e N NULL
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CR editor's note: this process is described in clause 25
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process SM_Alert SGSN
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Figure 23.4/8 (sheet 1 of 2): Process Subseriber—PresentSM_Alert SGSN
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process SM_Alert SGSN
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Figure 23.4/8 (sheet 2 of 2): Process SM_Alert SGSN
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The SM delivery status report procedure is used:

The SM delivery status report procedure

CR page 155

- to set the Service Centre address into the message waiting list in the HLR after short message delivery has failed
because the subscriber is absent or unidentified or the memory capacity is exceeded. The procedure sets.

- the mMemory eCapacity eExceeded fFlag (M CEF) in the HLR if the MS memory does not have room for

more messages,

- and/or the MS ANot rReachable fFlag for non--GPRS in-thecaseofif there is no record for the subscriber in
the VLR unidentified-or absent-the subscriber does not respond to paging for delivery viathe MSC;

- and/or the MS aNot rReachable for GPRS (MNRG) flag Hithe-case-ef-unidentified-if there is no record for
the subscriber in the SGSN or absent-the subscriber does not respond to paging for delivery viathe

SGSN.GPRS

- Additenathy-theproceduretstsed-to report to the HL R abeut-the sueeesstul-transterfor- GPRS-arner-GRPRS
afterthe Service Centre-haspeHed-the subscriberthat delivery has succeeded. FhisproeeduretsT he conditions

for report of a successful delivery are described alsa-in the-subclause 23.3.14.

The message flow for the SM delivery status report procedure is shown in figure 23.5/1.

Visited HLR Gateway SC
MSC or MSC
SGSN
1
>
2
<
3
p 4
>
1) MAP_MT_FORWARD_SHORT_MESSAGE_ACK/ _NACK (Absent subscriber_SM,
unidentified subscriber or memory capacity exceeded).
2) MAP_REPORT_SM_DELIVERY_STATUS.
3) MAP_REPORT_SM_DELIVERY_STATUS_ACK.
4) Short Message Negative Acknowledgement (3GPP TS 23.140).

Figure 23.5/1: Short message delivery status report procedure

23.5.1 Procedures in the HLR

When the HLR receivesa MAP_REPORT_SM_DELIVERY_STATUS indication, it acts as described in the

subclause 23.6, macro Report_SM_Delivery Stat HLR.
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The short message delivery status report processin the HLR is shown in figure 23.5/2.
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Process SM_Delivery_Status_Report_HLR

NULL

MAP_REPORT
SM_DELIVERY
STATUS_ind

23.5_2(1)
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process SM_Delivery _Status_Report HLR

‘rProcess in the HLR to handle an—r\

| SM delivery status report T
| from the SMS-GMSC |

,,,,,,,,,,,,,,,

:

SMDSR_HLR1(1)

Signals to/ffrom the left
are toffrom the SMS-G

_

——{MAP_REPORT_SM DELIVERY_STATUS_ind

Report_SM_
Delivery_
Stat_HLR

OK, Error

Figure 23.5/2: Process SM_Delivery_Status_Report_HLR
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23.5.2 Procedures in the gateway-SMS-GMSC

The condrtr ons for the GM SC to mvokes the short meﬁsege delrvery status report procedure are specrfr edi in subcl ause

The SMS-GM SC requests a MAP dialogue and sendsaMAP_REPORT SM DELIVERY STATUS request to the
HL R containing the subscriber data of the mobile subscriber.

- if the macro Receive Open_Cnf takes the "Error” exit, the macro Report SM_Delivery Stat GM SC takes the
"Error" exit;

- if the macro Receive Open_Cnf takesthe"V1" exit, the SMS-GM SC checks the delivery result.

- if delivery was successful, or delivery failed with any reason other than "Absent subscriber”, the macro
Report SM_Delivery Stat GMSC takes the "Error" exit;

- _if delivery failed with areason of "Absent subscriber”, the SMS-GM SC handles the dialogue according to the
specification for the-earlierversion 1 of the protocol, and the macro Report SM_Delivery Stat GM SC takes
the "OK" exit;

- if the macro Receive Open_ Cnf takesthe"Vr" exit (for aversion greater than 1), the SMS-GM SC handles the
dialogue according to the specification for the earlier version of the protocol, and the macro
Report SM_Deélivery Stat GM SC takesthe "OK" exit;

- if the macro Receive Open Cnf takesthe "OK" exit, the SM S-GM SC waits for a response from the HLR.

When the SMS-GM SC is waiting for aresponse from the HLR:

- if the dialogue with the HLR fails, the macro Report SM_Delivery Stat GMSC takes the "Error" exit;

- ifitreceivesaMAP REPORT SM DELIVERY_ STATUS confirmation, it checks the confirmation.

- __if the confirmation contains an error, the macro Report SM_Delivery Stat GMSC takes the "Error" exit;

- if the confirmation indicates a successful result, the macro Report SM_Delivery Stat GM SC takes the "OK"
exit.

whether delivery succeeded for GPRS or non- GPRS

Lntheeeseetan If del livery was unsuccessful deLrveryLduetebecause the subscriber being-was absent, the-absent
included-inthe MAP_REPORT _SM DELIVERY_STATUS
request |ncl udec the absent subscrl ber draqnostrc mdrcatron (if available).

If the reason for unsuccessful delivery is absent subscriber with diagnostic ~'Paging failure- for GPRS or non GPRS, the
MAP_REPORT SM_DELIVERY_STATUS request includes the two SM Delivery Outcomes absent subscriber with

both diagnostics ~'Paging failure- for GPRS and non--GPRS.-is-inctuded-inthe
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Note that the indication; ofa which number belongs the SGSN and which to the MSC, received from the HLR at-in the

routing information result (see subclause 23.3.23) will enable the GM SC to map the causes received from the SGSN,
MSC or both into the appropriate causes for GPRS, non--GPRS or both, and send them to the SC and HLR.

The procedure-towardsdialogue with the Service Centre may also-be aborted. If so the SMS-GM SC aborts the eperation
towardsdial ogue with the HL R-is-also-aberted.

The short message delivery status report precedure-macro in the SMS-GM SC is shown in figure 23.5/3.
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macrodefinition Report_ SM_Delivery_Stat GMSC
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Figure 23.5/3:
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23.6

Compbronprocedpresforthe shortrressogeclatseThe

macro Report SM Delivery Stat HLR

This macro is used-invoked when the HLR receivesa MAP_REPORT_SM_DELIVERY_STATUS indication from the
SMS-GMSC. The HLR respenses-tohandles the indication as follows:

- _if theindication is badly formed, the HLR returnsa MAP REPORT _SM DELIVERY STATUS response

containing the appropriate User Error, and the macro takes the "Error” exit;

- _if thereisno record in the HLR for the subscriber, the HLR returns a

MAP REPORT SM DELIVERY STATUS response containing the User Error "Unknown subscriber”, and the

macro takes the "Error" exit;

- _ifthe MAP REPORT SM DELIVERY_ STATUS indication did not include the GPRS support indicator, the

HLR deduces the domain for which the delivery report applies as follows:

if the subscriber is a GPRS-only subscriber, the report applies for GPRS;

if the subscriber is a non-GPRS-only subscriber, the report applies for non-GPRS;

if the subscriber is a GPRS and non-GPRS subscriber and the subscription option for MT SMS delivery when

the SMS-GM SC does not support GPRS is set to "Delivery viathe SGSN", the report applies for GPRS;

if the subscriber is a GPRS and non-GPRS subscriber and the subscription option for MT SM S delivery when

the SMS-GM SC does not support GPRS is set to "Delivery viathe MSC", the report applies for non-GPRS;

- _ifthe MAP REPORT SM DELIVERY STATUS indication indicated delivery failure, the HLR attempts to

add the SC address to the MWD list.

if the update of the MWD list failed, the HLR returnsaMAP_REPORT_SM_DELIVERY_STATUS

response containing the User Error "MWD list full", and the macro takes the "Error" exit;

if the update of the MWD list succeeded, the HLR sets the variable Delivery Result to Failure, and continues

to process the delivery failure report:

if the MSISDN used to define the destination M S was not the MSISDN-Alert, the HLR setsthe

MSISDN-Alert parameter in the MAP REPORT SM DELIVERY_ STATUS response;

if the delivery failure cause was MS memory capacity exceeded for non-GPRS, the HLR sets the MCEF

and clears the MNREF;

if the delivery failure cause was MS memory capacity exceeded for GPRS, the HL R sets the MCEF and

clears the MNRG flag;

if the delivery failure cause was Absent Subcriber for non-GPRS, the HLR sets the MNREF;

if the delivery failure cause was Absent Subcriber for GPRS, the HLR setsthe MNRG flag;

if the delivery failure cause was Absent Subcriber for non-GPRS and GPRS, the HLR sets the MNRF and

the MNRG flag;
if the delivery cause was absent subscriber and the MAP REPORT SM DELIVERY _STATUS

indication included a reason for absence, the HLR stores the reason for absence in the Mobile Not
Reachable Reason and calls the procedure Check Absent Subscriber SM In HLR (9see 3GPP

TS23.116 [110];
the HLR returnaa MAP REPORT SM_ DELIVERY_ STATUS response indicating success, and the

macro takes the "OK" exit.

- _ifthe MAP REPORT SM DELIVERY_ STATUS indication indicated successful transfer,the HLR handles the

indication as follows:
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- if the delivery outcome was for non-GPRS, the HLR clears the MNRF and the M CEF;

- _if thedelivery outcome was for GPRS, the HLR clears the MNRG flag and the M CEF;

- theHLRreturnsaMAP REPORT _SM DELIVERY_ STATUS response indicating SUCCESS,

- the HLR invokes the macro Alert Service Centre HLR to alert the service centres whose addresses are in
the MWD list, as described in subclause 25.10;

- the HLR setsthe variable Delivery Result to Success, and the macro takes the "OK" exit.

The short message delivery status report macro in the HLR is shown in figure 23.6/1.
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Macrodefinition Report_SM_Delivery_Stat_ HLR

:Figure 23.6/1: The report SM delivery status macro
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macrodefinition Report_ SM_Delivery Stat HLR

=== N
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Figure 23.6/1_(sheet 1 of 2): Macro Report_SM_Delivery_Stat HLR
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macrodefinition Report SM_Delivery Stat HLR RSMDS_HLR2(2)
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Figure 23.6/1 (sheet 2 of 2): Macro Report SM Delivery Stat HLR

*** End of document ****
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(pseudo-) MAP_OPEN request which precedes the
MAP_SEND_INFO_FOR_MT_SMS request. Instead, the IMSI is added as a
parameter of the MAP_SEND_INFO_FOR_MT_SMS request in subclause 12.7.
The removal of the handling for MAP_NOTICE and MAP_P_ABORT, and the
possibility of protocol version dropback, from the interworking between the MSC
and VLR has not been highlighted in the SDL diagrams.

A text box has been added to each sheet of SDL which needs it, to state the
convention for the source and destination of input and output signals. This has
not been highlighted in the SDL diagrams.

The ordering of returning a result or error indication to the requesting entity and
reporting the outcome of SM delivery or submission to the gsmSCF has been
systematically changed to put the reporting to the gsmSCF after the return of the
result or error to the requesting entity; this reduces the delay in returning a result
or error indication to the requesting entity. This change has not been highlighted
in the SDL diagrams.

The handling of protocol dropback in both the dialogue initiating entity and the
dialogue responding entity has been updated to recognise the fact that the
macros Receive_Open_Cnf and Receive_Open_Ind have a "Vr" exit to denote
the use of an earlier version of the protocol than the one specified in this version
of 29.002. The earlier version of 29.002 assumed that the only earlier version of
the protocol was "V1". This change has not been highlighted in the SDL
diagrams.

The changes to the descriptions of the behaviour of the SGSN for MO SMS and
the HLR for MT SMS are closely based on those proposed in CR 29.002-509r2,
but they omit the specific handling to make SS call barring apply to SMS transfer
in the PS domain. If both CR 29.002-524 and CR 29.002-509 are approved, CR
29.002-509 should be implemented after CR 29.002-524.

The ordering of the subclauses in 23.3 (handling of MT SMS) has been changed
to 23.3.1: SMS-GMSC; 23.3.2: HLR; 23.3.3: VMSC; 23.3.4: VLR; 23.3.5: SGSN,
to reflect the sequence in which these entities are involved in handling MT SMS.
To ease the readability of the change request, the re-ordering has been done
without change marks, except in the subclause and figure numbering. The
change marks reflect the changes to the content of each subclause.
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**** Eirst modified section ****

12.7  MAP-SEND-INFO-FOR-MT-SMS service

12.7.1 Definition

This serviceis used between the MSC and the VLR. The service isinvoked by the MSC receiving an mobile terminated
short message to reguest subscriber related information from the VLR.

The MAP-SEND-INFO-FOR-MT-SMS service is a confirmed service using the primitives from table 12.7/1.

12.7.2 Service primitives

Table 12.7/1: MAP-SEND-INFO-FOR-MT-SMS

Parameter name Request Indication Response Confirm
Invoke Id M M(=) M(=) M(=)
SM RP DA M M(=)

IMSI C C(=2)

MSISDN C C(®)
User error C C(®)
Provider error o

12.7.3 Parameter use

Invoke id
See definition in clause 7.6.1.

SM RP DA
See definition in clause 7.6.8. This parameter shall contain either an IMSI or an LMSI.

IMSI
See definition in clause 7.6.2. This parameter shall be present if the SM RP DA parameter contains an LM SI; otherwise
it shall be absent.

MSISDN
See definition in clause 7.6.2.

User error
The following errors defined in clause 7.6.1 may be used, depending on the nature of the fault:

- Unknown subscriber;
- Unidentified Subscriber;
- Absent subscriber;
- Unexpected Data Value;
- DataMissing;
- Illegal subscriber;
- Illegal equipment;
- Subscriber busy for MT SMS;
- System Failure.
Provider error

For definition of provider errors see clause 7.6.1.
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**** Next modified section ****

23 Short message service procedures

23.1 General

The short message service procedures are used to control both mobile originated and mobile terminated short message
transfer.

Four procedures exist for short message services.
- mobile originated short message service transfer;

- mobile terminated short message service transfer;

short message alert procedure;
- short message waiting data set procedure.

The following application context refers to a complex MAP user consisting of several processes.
- shortMessageGatewayContext.

This application context needs a co-ordinating process in the HLR. Additionally a ©co-ordinating processer hasto-beis
defined-needed for the mobile originated situation in the MSC, becausethe A_CM_SERV_REQ message does not
distinguish between mobile originated short message transfer and the short message alert procedures.

NOTE: theA CM_SERV_REQ messageis not used for SMS over GPRS._The modelling is based on the
assumption that the SGSN will trigger the appropriate process, according to whether an RP_ MO DATA
oranRP SM_MEMORY_ AVAILABLE isreceived over the LLC layer.

23.1.1 Mobile originated short message service Co-ordinator for the MSC

Fhe-When the MSC receivesan A_CM_SERV_REQ message (see 3GPP TS 24.008 [35]), with a CM service type
|ndlcatl ng short message service, Meeewedrfrom the A- mterface containing the CM-service type- This parameter

it invokes the macro Process Access Reguest MSC to

request the establ |sment of the CM connect|on JVWLPRQG%S—AGG%S—REQUM%M

If the macro Process Access Request M SC takes the "OK" exit (which means that the M SC has sent an

A_CM_SERVICE_ACCEPT to the MS) MAP-PROCESS-ACCESS-REQUEST serviceendssuecessfully, the MS
initiates mobile originated short message transfer or alertirg-sends an indication that it has memory available for more

short messages.-Depending-on-the situationtThe M SC creates an instance of the appropriate process is-Haitiated-as
follows:

- iftheMSCreceivesan A_RP_MO_DATA indication-is+eceived, it creates an instance of the process
MQO_SM_MSC isinitiated-(see subclause 23.2.1);

- iftheMSCreceivesan A_ RP_SM_MEMORY_AVAILABLE indicationisreceived, it creates an instance of the
process SC_Alert MSC isinitiated-(see subclause 23.4.1).

After it has createdion the instance of the user process, the Co-ordinator relays the messages between the A-interface
and the inveked-child process and between the VLR and the child process until a+equest-eran-indicationfor-the
dialogue termination-is terminatedreceived.

The SM S proeeess-Co-ordinator process in the MSC is shown in thefigure 23.1/1.
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Process Co_SMS_MSC 23.1 _1(1)
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process Co_SMS_MSC
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Figure 23.1/1 (sheet 1 of 2): Process Co_SMS_MSC
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process Co_SMS_MSC
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Figure 23.1/1 (sheet 2 of 2): Process Co SMS MSC
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23.1.2 Short message Gateway Co-ordinator for the HLR

The process is started when the H LR receivesaMAP_OPEN indication epens-a-diatoguefor-the shortmessage
g Rw sing the application context shortM essageGatewayContext-+s
Feeewed If that—sepweethe d|aloque opening is successful the Co-ordinator can receive the first service primitive from

the MAP- Protocol Machine. Bepending-on-thereceived-primitive-The HLR creates an instance of the appropriate user
process is-created-as follows:

- if theHLR receivesaMAP_SEND_ROUTING_INFO_FOR_SM indication+s+ecehved, it creates an instance of
the process Mobile_Terminated_SM_HL R-iscreated;

- iftheHLR receivesaMAP_REPORT_SM_DELIVERY_STATUS indicationis+eceived, it creates an instance
of the process Report SM_delivery stat HL R-isereated.

After it has createdien the instance of the user process, the Co-ordinator relays the messages between the MAP—
Protocol Machine and the inveked-child process until aregquest-or-an-indicationforthe dial ogue termination-is
termi natedreceived.

The SM Gateway Co-ordinator processin the HLR is shown in the-figure 23.1/2.

If the Receive_Open_Ind macro takes the Vr exit then HLR shall perform the MAP M+dialogue as specified for the
appropriate application context version. But-based-Depending on the subscriber data, handling at the MAP user
application level may be performed as described-a-specified in subclauses 23.3.2 and 23.5.1 of the present
documentrelease 97-:
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-

;Figure 23.1/2: The SMS gateway co-
ordinating process in the HLR. !
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process Co_SM_GW_HLR Co_SM_GW_HLR1(1)
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Figure 23.1/2: Process Co_SMS_Gateway_ HLR
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Process Co_SMS_SGSN

S

23.1_3(1)

!

l

< Re|ay_.mo> < nuLL >

A_RP_MOQ A_RP_SM_
A_REL DATA | MEMORY/|_
AVAILABLE
r-—-————-—=°- r-—-——-—-—-—=-°-
MAP_U_ MOSM_ | [Figure SM_Alert_ | |Figure
ABORT_ind SGSN 23.2/5 SGSN 123.4/9
A_RP_MO A_RP_SM)
NULL DATA MEMORY _
: AVAII ;‘ARI
Relay_info >
* FROM A_REL * FROM * FROM A_DISC * FROM
Provider FROM MS| IWF OFFSPRING ~ |FROM OFFSPRING
‘ ‘ ‘ QFESPRING
-TO -TO -TO -TO -TO
OFFSPRIN OFFSPRIN OFFSPRI Provider IWF

L
<Relay_info> < NULL >

Relay_Info

CR page 12



3GPP TS 29.002 v6.0.0 (2002-12)

23.2

CR page 13

The mobile originated short message transfer procedure

The mobile originated short message service procedure is used to forward a short message from a mobile subscriber to a
Service Centre. The message flow for the mobile originated short message service procedure is shown in figure 23.2/1.

]
e e i e i I i = i = R = R
- T R ER: -
.......... R A = A £
T e R R =
I - e R i
T R R R =
I g R R i
R Crrrrereeeiasesesaaaaaeaas SR Rk
I - R E
T R R R =
I R e R i
SRR Srrrririesesasaiaiaiaiaaas g ; 3EE
R g g R i
B : R R R =
MS Serving VLR Interworking SC
MSC or MSC
SGSN
1
» 2
3
4
> 5
6
7 <
8 -
1) Short Message (3GPP TS 24.011 [37]).
2) MAP_SEND_INFO_FOR_MO_SMS (*).
3) MAP_SEND_INFO_FOR_MO_SMS_ACK (*).
4) MAP_MO_FORWARD_SHORT_MESSAGE.
5) Short message (3GPP TS 23.0140).
6) Short message Acknowledgement (3GPP TS 23.0140).
7) MAP_MO_FORWARD_SHORT_MESSAGE_ACK.
8) Short Message Acknowledgement (3GPP TS 24.011 [37]).
*) Messages 2) and 3) are not used by the SGSN.

Figure 23.2/1: Mobile originated short message transfer

In addition the following MAP services are used:

MAP_PROCESS ACCESS REQUEST
MAP_AUTHENTICATE
MAP_SET_CIPHERING_MODE
MAP_PROVIDE_IMS|
MAP_CHECK_IMEI
MAP_FORWARD_NEW_TMSI
MAP_TRACE_SUBSCRIBER ACTIVITY
MAP_READY_FOR_SM

(see subclause 8.3); (*)
(see subclause 8.5); (*)
(see subclause 8.6); (*)
(see subclause 8.9); (*)
(see subclause 8.7);

(see subclause 8.9); (*)
(see subclause 9.1); (*)

(see subclause 12.4).
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(*) Thease messages are not used by the SGSN.

23.2.1 Procedure in the servicing MSC

Any CAMEL -specific handling defined in this subclause is omitted if the M SC does not support CAMEL control of
MO SMS, or if the subscriber ishet-adoes not have a subscription for CAMEL subseribercontrol of MO SMS.

When the M SC receivesiag the short message from the A-interface, the- MSCit sends the-a
MAP_SEND_INFO_FOR_MO_SMS request to the VLR and waits for a response. While the MSC is waiting for the
response from the VLR:

- _if the VLR aborts or prematurely closes the dialogue, the MSC sendsan A RP_ERROR with error cause

"Network out of order" to the M S, and the process terminates;

- Asaresponseaf the MSCitwit-receivesthea MAP_SEND_INFO_FOR_MO_SMS confirmation from the VLR,
it checks the confirmation.irdicating-that:

- if the confirmation includes an error, the MSC sends an A_RP_ERROR with the appropriate error cause to

theMS, and the process termi nat& semeeend&unsaee&@uuy—?heeﬁepeau%nme

- if the confirmation indicates a successful outcome, the MSC calls the procedure CAMEL O SMS INIT and
tests the result.

- if theresult was"SMS Aborted"”, the process terminates;

- if theresult was "Release SMS', the MSC returnsan A_ RP_ERROR with an error cause as instructed by
the gsmSCF to the M S, and the process terminates;

- if theresult was "Redirect SMS', the MSC modifies the data for the submitted short message as
instructed by the gsmSCF, and the M SC handling continues;

- if theresult was " Continue", the M SC handling continues.

- the M SC checks whether Operator Determined Barring would prevent the submission of the short message.

- if Operator Determined Barring would prevent the submission of the short message, the M SC returns an
A RP ERROR with error cause "Operator determined barring” to the M S and reports to the gsmSCF that
the short message submission has failed, and the process terminates,

- if Operator Determined Barring would not prevent the submission of the short message, the MSC
handling continues.

- the M SC checks whether SS barring would prevent the submission of the short message.

- if SSbarring would prevent the submission of the short message, the MSC returnsan A RP_ ERROR
with error cause "Call barred” to the MS and reports to the gsmSCEF that the short message submission
has failed, and the process terminates,

- if SSbarring would not prevent the submission of the short message, the M SC handling continues.

- if the MSC is separate from the SMS-IWMSC, M SC handling continues as described below under the
heading " Serving MSC is separate from SMS-IWMSC".

- _ifthe MSCisaso the SMSIWMSC, the MSC handling continues as described below under the heading
"Serving MSC is SMSIWMSC";
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Serving MSC is separate from SMS-IWMSC

The MSC checks whether the MAP_OPEN request and the MAP_MT_FORWARD_SHORT_MESSAGE request can

be sent in a single message signal unit through the lower layers of the protocol.

if the two requests can be grouped in asingle TC message, the M SC requests a dialogue with the SMS-IWM SC,

including the MAP_MO_FORWARD_SHORT_MESSAGE request;

- if the dialogue opening is successful, the M SC waits for the response from the SMS-IWMSC;

- if the macro Receive Open_ Cnf takesthe "Vr" exit, the M SC handles the dialogue according to the

specification for the earlier version of the protocol and the process terminates;

- if the macro Receive Open Cnf takesthe "Error” exit, the MSC returnsan A RP_ERROR with cause

"Network out of order" to the M S and reports to the gsmSCEF that the short message submission has failed,
and the process terminates.

if the two reguests cannot be grouped in asingle TC message, the M SC requests a dialogue with the SMS-

IWMSC, omitting the MAP_MO_FORWARD_SHORT_MESSAGE request;

- __if the dialogue opening is successful, the MSC sendsaMAP MO FORWARD SHORT MESSAGE request

to the SMS-IWM SC, and waits for the response from the SMS-IWMSC;

- if the macro Receive Open_Cnf takesthe "Vr" exit, the M SC handles the dialogue according to the
specification for the earlier version of the protocol, and the process terminates;

- if the macro Receive Open Cnf takes the "Error" exit, the MSC returnsan A RP_ ERROR with cause
"Network out of order" to the MS and reports to the gsmSCF that the short message submission has failed,
and the process terminates.

if the MSC receivesaMAP MO FORWARD SHORT MESSAGE confirmation from the SMS-IWMSC, it

checks the content of the confirmation;

- if the confirmation indicates that the submission of the short message was successful, the M SC returns an
A RP_ACK tothe MS and reports to the gsmSCF that the short message submission was successful, and the

process terminates,

- if the confirmation indicates that the submission of the short message failed, the MSC returns an
A RP_ERROR with the appropriate error cause to the MS and reports to the gsmSCF that the short message

submission has failed, and the process terminates,

if the dialogue with the SMSIWMSC fails, the MSC returns an A_ RP_ERROR with cause "Network out of

order" to the MS and reports to the gsmSCF that the short message submission has failed, and the process
terminates.

Serving MSC is SMSIWMSC

The MSC sendsan SC RP MO DATA reguest to the Short Message Service Centre (SMSC), and waits for the

response.

if the MSC receives an error response from the SMSC, it returnsan A RP_ERROR with the appropriate error

cause to the M S and reports to the gsmSCEF that the short message submission has failed, and the process
terminates,

if the SM SC aborts the dialogue, the MSC returns an A RP_ERROR with cause "Network out of order" to the

MS and reports to the gsmSCEF that the short message submission has failed, and the process terminates;

if the MSC receives a positive response from the SMSC, it returnsan A RP_ACK to the M S and reports to the

agsmSCEF that the short message submission was successful, and the process terminates.
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The mobile originated short message service processdure in the MSC is shown in figure 23.2/2.

CR editor's note: the ordering of the material in the SDL diagrams has been changed to reflect better the sequence of
handling. The material on the old sheet 3 and some of the material on the old sheet 1 are on the new sheet 4; the
material on the old sheet 4 is on the new sheet 3.
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Process MOSM_MSC

|
:Figure 23.2/2: The mobile originated short messagé\ﬁ
| service process in the MSC. |

NULL

A_RP_MO_DATA

MAP_SEND_INFO_FOR_MO_SMS_req

WAIT_FOR_
_VLR_
_RESPONSE

WAIT_FOR_VLR_RESPONSE,

23.2_2.1(3)

AlT_FOR_MO_SM5_RESULTS

A_MM_
RELEASE_ing

MAP_
MAP_Y_ABORT_req CLOSE_
req

MAP _
NOTICE _
ind

MAP_U_ABORT_ind,
MAP_P_ABORT._ind

'SETRP_
ERROR =
NETWORK OUT

CR page 17



3GPP TS 29.002 v6.0.0 (2002-12)

CR page 18

process MO_SM_MSC
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Figure 23.2/2 (sheet 1 of 4): Process MO_SM_MSC
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Process MOSM_MSC 23.2_2.2(4)
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Figure 23.2/2 (sheet 2 of 4): Process MO_SM_MSC

CR page 20



3GPP TS 29.002 v6.0.0 (2002-12)

CR page 21

Process MOSM_MSC
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Figure 23.2/2 (sheet 3 of 4): Process MO_SM_MSC
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CR page 24



3GPP TS 29.002 v6.0.0 (2002-12) CR page 25

23.2.2 Procedure in the VLR

The processis triggered by a dialogue opening request followed by aMAP PROCESS ACCESS REQUEST including

aCM service type Short Message Service.

If the macro Process Access Reguest VLR takesthe "OK" exit, the VLR waitsfor a

MAP SEND INFO FOR MO SMSindication from the MSC.

- |f the MSC aborts the dialogue, the process returns to the Null state;

- _if theindication is badly formed, the VLR returnsaMAP SEND INFO FOR MO SMS response containing

the appropriate user error;

- _if theindication is OK, the VLR checks whether the submission of the short message is allowed

if MO SMSisnot provisioned, VLR returnsaMAP _SEND INFO FOR MO SMS response containing the

user error "Teleservice not provisioned";

if the submission of the short message is prevented by Operator Determined Barring, the VLR returns a

MAP SEND INFO FOR MO SMS response containing the user error "Call barred" with barring cause

"Operator barring'";

if the submission of the short message is prevented by the Barring supplementary service, the VLR returns a

MAP SEND INFO FOR MO SMS response containing the user error "Call barred" with barring cause

"Barring service active";

if the submission of the short message is allowed, the VLR returnsaMAP _SEND INFO FOR MO SMS

response containing the MSISDN of the requesting subscriber .-

When the VLR hasreturned the MAP_SEND INFO FOR MO SMS response, the process returns to the Null state.

thepreeedureﬁtehmmatedrmtheAA:R—The mobi I eori gr nated short message transfer processdure in the VL R is shown
in figure 23.2/3.
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Process MOSM_VLR

Figure 23.2/3: The mobile originated short message
service process in the VLR
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23.2.3 Procedure in the SMS ilnterworking MSC_(SMS-IWMSC)
This procedure applies only when the SMSIWMSC is not integrated with the servieing MSC or SGSN.

The processiis triggered by a dialogue opening request with the application context shortM sgM O-RelayContext.

- _if the macro Receive Open_Ind takes the "Error" exit, the process returns to the Null state;

- if the macro Receive Open Ind takes the "Vr" exit, the SMS-IWM SC handles the dialogue according to the
specification for the earlier version of the protocol and the process returns to the Null state;

- if the macro Receive Open Ind takesthe "OK" exit, the SMS-IWM SC waits for a service primitive.

- if the dialogue with the M SC fails, the process returns to the Null state;

- _if the next primitive received isaMAP _DELIMITER indication, the SMS-IWMSC returns a
MAP DELIMITER request, and waits for a service primitive;

- __if the next primitive received isaMAP MO FORWARD SHORT MESSAGE indication, the SMS-
IWM SC checks the indication.

- _if theindication is badly formed, the SMS-IWMSC returns a
MAP MO FORWARD SHORT MESSAGE response containing the appropriate user error and the
process returns to the Null state;

- _if theindication is OK, the SMS-IWM SC checks whether the service centre is known.

- if the service centre is not known, the SMS-IWMSC returns a
MAP MO FORWARD SHORT MESSAGE response containing the user error "SM delivery
faillure" with delivery failure cause "Unknown service centre" and the process returns to the Null state;

- if the service centre is known, the SMS-IWMSC sendsan SC RP_ MO DATA request to the service
centre, and waits for the response.

- if the MAP dialogue with the serving M SC fails, the SMSIWMSC sends an SC_ ASBORT request
to the service centre and the process returns to the Null state;

if the SMS-IWM SC receives an error response from the service centre, it returns a

MAP MO FORWARD SHORT MESSAGE response containing the user error "SM delivery
failure" with delivery failure cause set according to the error response received from the service
centre, and the process returns to the Null state;

if the SMS-IWM SC receives a positive acknowledgement from the service centre, it returns a
MAP MO FORWARD SHORT MESSAGE response and the process returns to the Null state.
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The mobile originated short message service transfer_processin the SMS-IWMSC is shown in figure 23.2/4.
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Figure 23.2/4: Process MO_SM_IWMSC
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23.2.4 Procedure in the servieing-SGSN

Any CAMEL -specific handling defined in this subclause is omitted if the SGSN does not support CAMEL control of
MO SMS, or if the subscriber isdoes not have a subscription for CAMEL control of MO SM Ssubscriber.

The process is triggered by a short message received from the M S over the Gb interface.

If the MO SM S serviceis not provisioned, the SGSN returns aGb RP_ERROR with error cause "Requested facility not
subscribed", and the process returns to the Null state.

If the MO SMS serviceis provisioned, the SGSN calls the procedure CAMEL O SMS INIT and tests the result.

- _if theresult was"SMS Aborted", the process returns to the Null state;

- if theresult was "Release SMS', the SGSN returns aGb RP_ERROR with an error cause as instructed by the
gsmSCEF to the M S, and the process returns to the Null state;

- if theresult was "Redirect SMS', the SGSN modifies the datafor the submitted short message as instructed by
the gsmSCEF, and the M SC handling continues,

- if theresult was " Continue", the SGSN handling continues.

The SGSN checks whether Operator Determined Barring would prevent the submission of the short message.

- if Operator Determined Barring would prevent the submission of the short message, the SGSN returns a
Gb_RP ERROR with error cause "Operator determined barring" to the MS and reports to the gsmSCF that the
short message submission has failed, and the process returns to the Null state;

- if Operator Determined Barring would not prevent the submission of the short message, the SGSN handling
continues.

The SGSN checks whether the MAP_OPEN reguest and the MAP_MT_FORWARD SHORT MESSAGE request can
be sent in asingle message signal unit through the lower layers of the protocol.

- if the two requests can be grouped in asingle TC message, the SGSN reguests a dialogue with the SMS-
IWMSC, including the MAP MO FORWARD SHORT_ MESSAGE request;

- if the dialogue opening is successful, the SGSN waits for the response from the SMS-IWMSC;

- _if the macro Receive Open_Cnf takesthe"Vr" exit, the SGSN handles the dialogue according to the
specification for the earlier version of the protocol and the process returns to the Null state;

- if the macro Receive Open Cnf takes the "Error" exit, the SGSN returns aGb RP_ERROR with cause
"Network out of order" to the M S and reports to the gsmSCEF that the short message submission has failed,
and the process returns to the Null state.

- if the two requests cannot be grouped in asingle TC message, the SGSN requests a dialogue with the SMS-
IWMSC, omitting the MAP MO FORWARD SHORT MESSAGE request;

- if the dialogue opening is successful, the SGSN sendsaMAP MO FORWARD SHORT MESSAGE
reguest to the SMS-IWM SC, and waits for the response from the SMS-IWMSC;

- _if the macro Receive Open_Cnf takesthe"Vr" exit, the SGSN handles the dialogue according to the
specification for the earlier version of the protocol and the process returns to the Null state;

- if the macro Receive Open Cnf takes the "Error" exit, the SGSN returns aGb RP_ERROR with cause
"Network out of order" to the MS and reports to the gsmSCEF that the short message submission has failed,
and the process returns to the Null state.

- if the SGSN receivesaMAP MO FORWARD SHORT MESSAGE confirmation from the SMS-IWMSC, it
checks the content of the confirmation;

- if the confirmation indicates that the submission of the short message was successful, the SGSN returns a
Gb_RP _ACK to the MS and reports to the gsmSCF that the short message submission was successful, and
the process returns to the Null state;
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- if the confirmation indicates that the submission of the short message failed, the SGSN returns a
Gb RP _ERROR with the appropriate error cause to the M S and reports to the gsmSCEF that the short
message submission has failed, and the process returns to the Null stateterminates;

- if the dialogue with the SM S IWMSC fails, the SGSN returnsan A_RP_ERROR with cause "Network out of
order" to the M S and reports to the gsmSCEF that the short message submission has failed, and the process returns
to the Null state.

The mobile originated short message service processdure in the SGSN is shown in figure 23.2/5.

CR page 33



3GPP TS 29.002 v6.0.0 (2002-12) CR page 34

Process MOSM_SGSN 23.2_5.1(3)

r--——>——>~~-~"~-~"-~"“-~"~-~"-~" -~ - " -" """ " - - - -~ - - - - - - === -

1 Figure 23.2/5: The mobile originated short message n

| service process in the SGSN. i
- ! -

— A RP_MO_DATA

No

CAMEL O_|| 'See
SMS_INIT || ~ 13G TS23.078

Result?
SMS_ _ .
Aborted Release_ Redirect_ Continue
SMS SMS
Modfy data

according to
s mSCFE instructions
9 ——

. Yes
'SET RP_ERROR %F;frriﬁté’.r
according to gsmSCH
instructions.' 'SET RP_ERROR=
No REQUESTED FACILITY
NOT SUBSCRIBED'

'SET RP_ERROR=
OPERATOR DETERMINED

BARRING
pmm oo
CAMEL O_|| ~ ,See
8MS_FAILURE 13G TS 23.078
L
\
A RP_
_ERROR_
re
1 _req
age

CR page 34



3GPP TS 29.002 v6

.0.0 (2002-12)

CR page 35

:Processin the SGSN to handle N
| submission of a short message - -

process MO_SM_ SGSN

o

provisioned?

No

MO_SM_SGSN1(3)

Signals to/from the left

are to/ffrom the UE;

signals to/from the right

are toffrom the SMS-IWMSC

CAMEL_O_ B ﬂ‘ See 3GPP
SMS_INIT ‘TS 23.078
Lo ___
Result?
SMS_Aborted Release_SMS Redirect_ SMS Continue
Set RP_ERROR Modify data
according to according to
gsmSCF gsmSCF
instructions instructions
- Yes
BROR Operator
- baming?
req
No
Set RP_ERROR: SetRP_ERROR:
Operator Requested
determined facility not
baring subscribed
Gb_RP_ Gh_RP_
R_ R_
req req
See 3GPP CAMEL_O_
TS 23.078 SMS_FAILURE
Null Null 1 Null Null

Figure 23.2/5 (sheet 1 of 3)

CR page 35

: Process MO_SM_SGSN




3GPP TS 29.002 v6.0.0 (2002-12)

CR page 36

Process MOSM_SGSN

|
| service process in the SGSN.
|

rFigure 23.2/5: The mobile originated short message

WAIT_FOR_MO_SMS_RESULT

23.2_5.2(3)

.

SMS_FAILURE

A RP_
_ERROR_
_req

A LLC_ MAP MAP_U_ABORT_ind, |
RELEASE| ifd NOTICE MAP_P_ABORT_ind
ind -
—|MAP_U_ABORT req '\C/'fggE
req
r-—- - .. - - -0
' Thelapplication
"~ may use a imer to wait 'SET RP
v for acknowledgement. ERROR =
‘ In cpse of expiry the
o TWORK OUT
| |CAMEL_O_SMS_FAILURE shal OF ORDER'
. ibegalled.
|
|
Lo,
pmm oo
CAMEL_O !

CR page 36



3GPP TS 29.002 v6.0.0 (2002-12)

CR page 37

process MO_SM_SGSN MO_SM_SGSN2(3)
:E’r:)c;s; i; tﬁeisésiNitoihaincie—r\ Signals to/from the left
| submission of a short message - - are to/ffrom the UE;
| | signals to/from the right
L | are toffrom the SMS-IWMSC
No Yes
essage
segmentation
\W
MAP_OPEN_req
MAP_MO_FORWARD_SHORT MESSAGE req AN
MAP_DELIMITER_req - _req
Receive_ Receive_
Open_Cnf Open_Cnf
OK 4 Eror Emor Vr| OK
Perform Set RP_ERROR: Perform
MAP_Vr Network MAP_Vr
dialogue outof order dialogue
MAP_MO_FORWARD_
SHORT_MESSAGE req
MAP_DELIMITER_req
————————
CAMEL_O_ I See 3GPP
SMS_ ~ 71523078
FAILURE |
) R
Wait_For_ Wait_For_
MO_SMS_ Null Null Null MO_SMS_
Result Result
MAP_MO_FORWARD_SHORT_MESSAGE_cnf
Check_
Confirmation
Provider Error,
User Error,
OK Data Error
Set
RP_ERROR
P7
ACTK_req
Tt T T T T T Tt T T T T T
CAMEL_O_ — CAMEL_O_ P —
SMS_ ~ 1523078 SMS_ ~ '7s23078
SUBMITTED | . FAILURE | .
U
Null Null

Figure 23.2/5 (sheet 2 of 3): Process MO_SM_SGSN

CR page 37



3GPP TS 29.002 v6.0.0 (2002-12) CR page 38
Process MOSM_SGSN 23.2_5.3(3)
r-—-r———>~>~~""~""~>"~""~>"~>~"~"~"~" -~~~ -~ —-"7—"7—7>"7>"“~" —~"~" - - === -
1Figure 23.2/5: The mobile originated short message '\
| service process in the SGSN. P
L

no message yes
segmentation
needed
MAP_OPEN Req MAP_OPEN_Req
MAP_MO_FORWARD_SHORT_MESSAGE_req MAP_DELIMITER_Req
MAP_DELIMITER - -
Receive_ Receive_
Open_ Open_
Cnf Cnf
Error
OK Vr
Error Vr Ok
WAIT_FOR Perform Set
— — — RP-ERROR = MAP_MO_FORWARD_
_MO_SMS MAP_Vr_ Network
RESULT Dialogue etwor , SHORT_MESSAGE_Re
- out of order MAP_DELIMITER_Req
MAP_MO _FORWARD _
_SHORT_
"MESSAGE_
_cnf
A RP_ WAIT_FOR_
Check _ERROR_ MO_SMS_
Confirmation _req RESULT
OK Provider Error,
User Error,
””””” B Data Error
3G TS23.078 " ,
,,,,,,,,,, | | SET RP_ Perform_
! ERROR' MAP_Vr_
| ‘ Dialogue
|
|
CAMEL O_|| } ~_ ||CAMEL_O_
SMS_SUBMITT[ED SMS_FAILURE
A RP_
_ERROR_
_req

CR page 38



3GPP TS 29.002 v6.0.0 (2002-12) CR page 39

process MO_SM_SGSN MO_SM_SGSN3(3)
Process inthe SGSNto handle Wait_For_ Signals to/from the Ieft
submission of a short message MO SMS aeto/fromthe UE;

Result signals tofrom the right

areto/fromthe HLR

MAP_NOTICE MAP_U_ABORT_ind,
ind MAP_P_ABORT_ind
MAP_CLOSE_

req

Set RP_ERROR:
Network
out of order

':l;a:req

PR
CAQ,\%—O— _ !see :6PP
FAILURE | T523.078
[

S

Figure 23.2/5 (sheet 3 of 3): Process MO_SM_SGSN

CR page 39



3GPP TS 29.002 v6.0.0 (2002-12)

23.3

CR page 40

The mobile terminated short message transfer procedure

The mobile terminated short message transfer procedure is used for forwarding a short message or several short
messages from a Service Centre to a mobile subscriber. The message flow for the mobile terminated short message
procedure for a single short message transfer is shown in figure 23.3/1.

MS Serving VLR HLR Gateway SC
MSC or MSC
SGSN
1
2 <
3
4
5
5a
5a
6
7 <
8
9
10
11
12
> 13
> 14

Figure 23.3/1: Mobile terminated short message service procedures

Short Message (3GPP TS 23.140).
MAP_SEND_ROUTING_INFO_FOR_SM.
MAP_SEND_ROUTING_INFO_FOR_SM_ACK.
MAP_MT_FORWARD_ SHORT_ MESSAGE.
MAP_SEND_INFO_FOR_MT_SMS (*).
MAP_CONTINUE_CAMEL_SMS_HANDLING (*)(**)
MAP_SEND_INFO_FOR_MT_SMS (*)(**)
MAP_PAGE/MAP_SEARCH_FOR_MOBILE_SUBSCRIBER (*).
Page (3GPP TS 24.008 [35]).

Page response (3GPP TS 24.008 [35]).
MAP_PROCESS ACCESS _REQUEST ACK and
MAP_SEARCH_FOR_MOBILE_SUBSCRIBER_ACK (*).
MAP_SEND_INFO_FOR_MT_SMS_ACK (*).

Short Message (3GPP TS 24.011 [37]).

Short Message Acknowledgement (3GPP TS 24.011 [37]).
MAP_MT_FORWARD_SHORT_MESSAGE_ACK.

Short Message Acknowledgement (3GPP TS 23.140).

Messages 5), 5a), 5b), 6), 9), and 10) are not used by the SGSN.

These messages are used only for a subscriber provisioned with MT-SMS-CSI in the VLR.
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| The message flow for the mobile terminated short message procedure for multiple short message transfer is shown in

figure 23.3/2.

MS Serving VLR HLR Gateway SC
MSC or MSC
SGSN
1
2 <
4_—.
3
>
4
4,
5
>
5a
5b
>
6
7 D —
]
8
N 9
10
11 <—
-
12
> 13
> 14
15
16 ]
17 <
—
18
19
20

Figure 23.3/2: Mobile terminated short message procedure for multiple short message transfer

Short Message (3GPP TS 23.140).
MAP_SEND_ROUTING_INFO_FOR_SM.
MAP_SEND_ROUTING_INFO_FOR_SM_ACK.
MAP_MT_FORWARD_SHORT_MESSAGE (note 1).
MAP_SEND_INFO_FOR_MT_SMS (*).
MAP_CONTINUE_CAMEL_SMS_HANDLING (*)(**)
MAP_SEND_INFO_FOR_MT_SMS (*)(**)

MAP_PAGE/MAP_SEARCH_FOR_MOBILE_SUBSCRIBER (*).

Page (3GPP TS 48.008 [49]).

Page response (3GPP TS 24.008 [35]).
MAP_PROCESS ACCESS _REQUEST ACK and
MAP_SEARCH_FOR_MOBILE_SUBSCRIBER_ACK (*).
MAP_SEND_INFO_FOR_MT_SMS_ACK (¥).

Short Message (3GPP TS 24.011 [37]).

Short Message Acknowledgement (3GPP TS 24.011 [37]).
MAP_MT_FORWARD_SHORT_MESSAGE_ACK.

Short Message Acknowledgement (3GPP TS 23.140).
Short Message (3GPP TS 23.140).
MAP_MT_FORWARD_SHORT_MESSAGE (note 2).
Short Message (3GPP TS 24.011 [37]).
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18)
19)
20)

*)
*)

Short Message Acknowledgement (3GPP TS 24.011 [37]).
MAP_MT_FORWARD_SHORT_MESSAGE_ACK.
Short Message Acknowledgement (3GPP TS 23.140).

Messages 5), 5a), 5b) 6), 9), and 10) are not used by the SGSN.
These messages are used only for a subscriber provisioned with MT-SMS-CSI in the VLR.

NOTE 1: The “More Messages To Send” flag is TRUE.
NOTE 2: The “More Messages To Send” flag is FALSE.

In the multiple short message transfer the service MAP_MT_FORWARD_SHORT_MESSAGE can be used several
times. However, the short message transfer is always acknowledged to the Service Centre before the next short message

is sent.

In addition the following MAP services are used:

MAP_PROCESS ACCESS REQUEST (seeclause 8.3); (*)
MAP_PAGE (seeclause 8.2); (*)
MAP_SEARCH_FOR_MS (see clause 8.2); (*)
MAP_AUTHENTICATE (see clause 8.5); (*)
MAP_SET_CIPHERING_MODE (see clause 8.6); (*)
MAP_CHECK_IMEI (see clause 8.7);
MAP_FORWARD_NEW_TMSI (see clause 8.9); (*)
MAP_REPORT_SM_DELIVERY_STATUS (see clause 12.3);
MAP_INFORM_SERVICE_CENTRE (see clause 12.6);
MAP_TRACE_SUBSCRIBER_ACTIVITY (see clause 9.1); (*)
MAP_READY_FOR_SM (see clause 12.4).

(*) Those messages are not used by SGSN.

‘ 23.3.14 Procedures in the SMS-GMSC

Any CAMEL -specific handling described in this subclause is omitted if the SMS-GM SC does not support CAMEL.
CAMEL-gpecific handling isinvoked only if the SMS-GM SC is integrated with the VM SC.

The short message handling function of the GMSESM S-GM SC requests routing information when it receives an
SC RP_MT_DATA indication mebie-terminated-shert-messagets+ecehved-from a Service Centre.

The GMSESM S-GM SC requests a MAP dialogue and sends thea MAP_SEND_ROUTING_INFO_FOR_SM request,
with an indication of whether the SMS-GM SC supports the delivery of short messages via an SGSN, to the HLR
containing the subscriber data of the mobile subscriber.

if the macro Receive Open Cnf takesthe "Error" exit, the SMS-GM SC returns an SC_ RP_ERROR with error

cause "System Failure" and the process returns to the Null state;

if the macro Receive Open Cnf takesthe "Vr" exit, the SM S-GM SC handles the dialogue according to the

specification for the earlier version of the protocol, and the handling continues as follows:

- _if the HLR did not supply routeing information, the SMS-GM SC returns an SC RP_ERROR with the error

cause set according to the user error, and the process returns to the Null state;

NOTE:  The mapping between the MAP error causes and the RP_ ERROR error causesis given in 3GPP

TS23.040 [26].

- if the HLR supplied routeing information, the handling continues as described below under the heading
" Short message delivery attempts”.
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- if the macro Receive Open Cnf takesthe"OK" exit, the SMS-GM SC waits for routeing information from the
HLR.

While the SMS-GMSC is waiting for routeing information from the HLR:

- if the service centre aborts the dialogue with the SMS-GM SC, the SMS-GM SC aborts the dialogue with the
HLR and the process returns to the Null state;

- __If thedialogue with the HLR fails, the SMS-GMSC returns an SC_RP_ERROR with error cause " System
Failure" and the process returns to the Null state;

- ifthe SMS-GMSC receivesaMAP _SEND ROUTING INFO FOR SM confirmation, it checks the
confirmation.

- if the confirmation contained a provider error or adata error, the SMS-GM SC returnsan SC RP_ ERROR
with error cause " System Failure", and the process returns to the Null state;

- if the confirmation contained a user error, the SMS-GM SC returns an SC_RP_ERROR with the error cause
set according to the user error and waits for apossible MAP INFORM SERVICE CENTRE indication from
the HLR;

NOTE: The mapping between the MAP error causes and the RP_ ERROR error causesis given in 3GPP
TS23.040 [26].

- if the confirmation contained routeing information, the SMS-GM SC checks whether the routeing information
included an LM SI;

- _if therouteing information included an LM SI, the SMS-GM SC sets the destination reference to the IMSI
of the destination subscriber, and the destination address in the short message relay protocol to the LMSI;

- __if therouteing information did not include an LM SI, the SMS-GM SC marks the destination reference as
not included, and sets the destination address in the short message relay protocol to the IMSI of the
destination subscriber.

- inboth cases, the SMS-GM SC then waits for apossible MAP_INFORM SERVICE CENTRE indication
fromthe HLR;

While the SMS-GMSC is waiting for apossible MAP_INFORM SERVICE_CENTRE indication from the HLR:

- if the service centre aborts the dialogue with the SMS-GM SC, the SMS-GM SC aborts the dialogue with the
HLR and the process returns to the Null state;

- if the dialogue with the HLR fails, the SMS-GM SC returnsan SC_RP_ERROR including the IMSI and the
MSISDN of the destination subscriber, and the process returns to the Null state;

- _if the HLR closes the dialogue without sending a MAP INFORM _SERVICE CENTRE, the SMS-GM SC
checks whether routeing information was received from the HLR.

- _if the HLR did not supply routeing information, the SMS-GM SC returns an SC RP_ERROR with the error
cause set according to the user error, and the process returns to the Null state;

NOTE: The mapping between the MAP error causes and the RP_ ERROR error causesis given in 3GPP
TS 23.040 [26].

- if the HLR supplied routeing information, the handling continues as described below under the heading
" Short message delivery attempts”.

- if the SMS-GMSC receivesa MAP INFORM SERVICE CENTRE indication, it checks the indication.

- _if theindication is badly formed, the SMS-GMSC returns an SC_RP_ERROR including the IMSI and the
MSISDN of the destination subscriber, and the process returns to the Null state;

- _if theindication is OK, the SMS-GM SC checks whether the MAP_SEND ROUTING INFO FOR SM
confirmation contained an error.
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- _ifthe MAP SEND ROUTING INFO FOR SM confirmation contained an error, the SMS-GM SC
returns an SC_RP_ERROR including the IMSI and the MSISDN of the destination subscriber, and the
process returns to the Null state;

- _ifthe MAP SEND ROUTING INFO FOR SM confirmation did not contain an error, which implies
that it contained routeing information, the handling continues as described below under the heading
" Short message delivery attempts'.

Short message delivery attempts

When the GMSESM S-GM SC has obtained the routing information needed to forward a mobile terminated short
message to the serving node (MSC or SGSN) it calls the procedure MT_SM_ Delivery Attempt GMSC.

If the SMS-GM SC receives both MSC and SGSN numbers arereceived-from the HLR as routeing information, the-it
SMS-GMSCE-may choose which serving node {SGSN-e-M-SC)to use for the first delivery attempt.

If the first delivery attempt succeeds, or the delivery is aborted, the process returnsto the Null state. If the first delivery
| attempt fails and the HLR provided a second routeing address, the SMS-GM SC attempts to deliver the short message
through the second choice serving node. The process then returns to the Null state.

For each delivery attempt, the SMS-GM SC checks whether the serving node for the delivery attempt isthe SMS-
GMSC. If the serving node for the delivery attempt is the SMS-GM SC, then-the handling continues as described under
the heading " Serving node is SMS-GM SC"; if the serving node for the delivery attempt is not the SMS-GMSC, the
handling continues as described under the heading " Serving node is separate from SMS-GMSC".

Serving nodeis SMS-GM SC

The SMS-GMSC invokesthe macro MT_SM_Transfer MSC. This macro is described in subclause 23.3.3% and in
figure 23:3/423.3/8.

If the macro takes the Abort exit, the GMSCESM S-GM SC reports the delivery failure to the gsmSCF as described in
3GPP TS 23.078[98] and the procedure returns a Fail result.

If the macro takes the Error er-Release SMS-exit, the GMSESM S-GM SC reports the delivery failure to the gsmSCF as
described in 3GPP TS 23.078 [98]. If required, the GMSESM S-GM SC reports the outcome of the delivery attempt to
the HLR. The GMSCESM S-GM SC sends an error report to the service centre and the procedure returns a Fail result.

NOTE: if the macro takes the Error exit, the SMS-GM SC maps the MAP User Error to the corresponding SC_RP
error, asdefined in 3GPP TS 23.040 [26].
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If the macro takes the Release SM S exit, the SMS-GM SC sends an error report to the service centre and the procedure

returns a Fail result.

If the macro takes the OK exit, the GMSESM S-GM SC reports the successful delivery to the gsmSCF as described in
3GPP TS 23.078[98] and checks whether the "More messages to send” indication was set in the request from the
service centre.

If the "-More messages to send" indication was not set, the GMSCSSM S-GM SC reports the successful delivery to
the HLR, if necessary, and reports the successful delivery to the service centre. The procedure returns a Pass
result.

If the" More messages to send"” indication was set, the GMSESM S-GM SC reports the successful delivery to the
service centre and waits for another message delivery request from the service centre. When the request is
received, the GMSCSM S-GM SC opens a dialogue with the gsmSCF as described in 3GPP TS 23.078 [98].

If the gsmSCF bars the delivery of the short message (Release SM S result) the GMSESM S-GM SC informs
the service centre that the multiple message transfer was aborted and the procedure returns an Abort result.

If the gsmSCF instructs the GMSESM S-GM SC to continue with the delivery, the GMSESM S-GM SC sends
the message over the access interface to the destination M S and waits for a response.

- If the delivery was successful, the GMSESM S-GM SC reports the successful delivery to the gsmSCF as
described in 3GPP TS 23.078 [98] and checks whether the "M ore messages to send” indication was set in
the request from the service centre, as above.

- If the delivery was unsuccessful, the GM-SCSM S-GM SC reports the delivery failure to the gsmSCF as
described in 3GPP TS 23.078 [98]. If required, the GMSCESM S-GM SC reports the outcome of the
delivery attempt to the HLR. The GMSESM S-GM SC informs the service centre that the multiple
message transfer was aborted and the procedure returns an Abort result.

Serving node is separate from SMS-GMSC

H-the serving-node for-the-delivery-attemptisnot the GMSCtThe GMSCSM S-GM SC checks whether the
MAP_OPEN request and the MAP_MT_FORWARD_SHORT_MESSAGE request can be sent in a single message

signal unit through the lower layers of the protocol.

if the two requests can be grouped in asingle TC message, the SMS-GM SC requests a dialogue with the serving

node, including the MAP_MT_FORWARD_SHORT_MESSAGE request;

if the dialogue opening is successful, the SM S-GM SC waits for the response from the serving node;

if the macro Receive Open Cnf takesthe "Vr" exit, the SM S-GM SC handles the dialogue according to the

specification for the earlier version of the protocol.

- _if delivery was successful, the procedure returns a" Pass' result;

- _if delivery failed, the procedure returns a"Fail" result.

if the macro Receive Open Cnf takesthe "Error" exit, the SMS-GM SC returns an SC_ RP_ ERROR with

cause "System Failure" to the SC and the procedure returns a "Fail"” result.

if the two requests can be grouped in asingle TC message, the SMS-GM SC requests a dial ogue with the serving

node, omitting the MAP MO FORWARD SHORT MESSAGE request;

if the dialogue opening is successful, the SMS-GM SC sendsa MAP MO FORWARD SHORT MESSAGE

reguest to the serving node, and waits for the response from the serving node;

if the macro Receive Open Cnf takesthe "Vr" exit, the SM S-GM SC handles the dialogue according to the

specification for the earlier version of the protocol.

- if delivery was successful, the procedure returns a " Pass' result;

- if delivery failed, the procedure returns a"Fail" result.

if the macro Receive Open Cnf takesthe "Error" exit, the SMS-GM SC returns an SC_ RP_ERROR with

cause " System Failure" to the SC and the procedure returns a "Fail"” result.
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If an-LMSHhas beenprovided-inthe MAP_SEND_ROUTING_INFO_FOR_SM confirmation_included an LM S, it can

be included in the sm-RP-DA information field of the firss MAP_MT_FORWARD_SHORT_MESSAGE request sent
to the serving MSC. In this case, the IMSI must-shall be included in the Destination Reference of the MAP_OPEN
request. The SMS-GM SC shall not send an LM S| to an SGSN. |If the LM-SHs-het-sent-by-the SMS-GM SC_does not
send an LMSI to the serving node, the sm-RP-DA information field in the first
MAP_MT_FORWARD_SHORT_MESSAGE request sent to the serving MSC or SGSN shall contain the IMSI, and the
Destination Reference in the MAP_OPEN request shall not be present. The Service-Centre-addresstssent-in-the
parameter SM_RP_OA shall contain the Service Centre address. The More Messages To Send flag is set to TRUE or
FAL SE depending-enaccording to the information received from the Service Centre.

When the GMSCSM S-GM SC receives the response from the serving node, it checks the content of the response.

If the response indicates successful delivery, the GMSCSM S-GM SC checks whether the "M ore messages to send"
indication was set in the request from the service centre.

- If the” More messages to send” indication was not set, the GMSSSM S-GM SC reports the successful delivery to
the HLR, if necessary, and reports the successful delivery to the service centre. The procedure returns a Pass
result.

- If the" More messages to send" indication was set, the GMSCSM S-GM SC reports the successful delivery to the
service centre and waits for another message delivery request from the service centre. When the request is
received, the GMSCSMS-GM SC sendsaMAP_MT_FORWARD_SHORT_MESSAGE request to the serving
node and waits for a response.

- If the delivery was successful, the GMSESM S-GM SC checks whether the "M ore messages to send"”
indication was set in the request from the service centre, as above.

- If the delivery was unsuccessful, the GM-SCSM S-GM SC reports the outcome of the delivery attempt to the
HLR, if required. The GMSCSM S-GM SC informs the service centre that the multiple message transfer was
aborted and the procedure returns an Abort result.

The GMSESM S-GM SC invokes the procedure MAP_REPORT_SM_DELIVERY_STATUS, if:

- thereason received from the serving node for failure to deliver the message is an-absent subscriber SM, an
unidentified subscriber or SM delivery failure with error cause MS memory capacity exceeded-ndicationts

reeervedHrom-the-serving-MSC-SGSN-er-beth, and
~—the SC addressis not yet included in the MWD set, or

- thereason received from the serving node-{(M-SC-e--SGSN; for failure to deliver the message is absent
subscriber_SM, unidentified subscriber or SM delivery failure with error cause MS memory capacity exceeded,
and the corresponding flag in the HLR (as indicated the information received in the MAP_INFORM _
SERVICE_CENTRE) is not set, or

- thereason received from the serving node (MSC or SGSN) for failure to deliver the message is absent
subscriber_SM and the absent subscriber diagnostic is different from the absent subscriber diagnostic received in
the MAP_INFORM_ SERVICE_CENTRE.

If absent subscriber diagnostic information (see 3GPP TS-TS 23.140040 [26]) is included with the absent
subscriber_SM error indication then the SMS-GM SC relays this information is+elayed-to the HLR using the proecedure
MAP_REPORT_SM_DELIVERY_STATUS service.

If there was an attempt to deliver the short message through both the MSC and the SGSN, and both delivery attempts
failed with causes as described above, the SMS-GM SC reports to the HL R the two unsuccessful SMS delivery
outcomes for GPRS and non GPRS-are-sent-to-the HLR.

If there was an attempt to deliver the short message through both the MSC and the SGSN, and the first delivery failed
with causes described above and-but the second delivery succeeded, the SMS-GM SC reportsto the HLR the
unsuccessful and successful SM S delivery outcomes for GPRS and non GPRS-are- sent-to-HLR.
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The SMS-GM SC may also report successful delivery to the HLRwhen the first SM S delivery through the MSC was
successful, if the MNRF or M CEF flag-or both were set in the HLR.

The SMS-GM SC may also report successful delivery to the HLR when the first SM S delivery through the SGSN was
successful, if the MNRG or MCEF flag-or both were set in the HLR.

This procedure is described in detail in clause 23.5.

The SMS-GM SC maps "Unexpected data value” and s’ System failure” MAP errors from the serving node are-indicated
asto as'System failure” error to the SC. Other MAP errors are indicated-usihgmapped to appropriate cause values and
diagnostic information between-from the GM-SCSM S-GM SC and-to the SC as described in 3GPP TS 23.040 [26] and
3GPP TS 24.011[37].

The SMS-GM SC maps the 1" Unidentified subscriber" MAP error isindicated-to the SC-as-an "Absent subscriber” error
with diagnostic information set to ** Unidentified subscriber": to the SC as described in 3GPP TS 23.040 [26].

Note that the indication; ofa which number belongs to the SGSN and which to the MSC, received from the HLR &t
routing-Hafermationresdttin the MAP_SEND _ROUTING _INFO FOR_SM confirm (see clause 23.3.23) will enable the
GMSCSM S-GM SC to map the causes received from the- SGSN-M-SCone or both serving nodes into the appropriate
causes for non GPRS, GPRS or both, and send them to the SC and the HLR.

The mobile terminated short message transfer procedure in the SMS-GM SC is shown in figure 23:3/723.3/3.
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Procedure MT_SM_Delivery_Attempt GMSC
| Procedure in the SMS-GMSC |
|to attempt MT SMdelivery - 7

|and reportthe outcome |

MTSMDAS5(8)

Wait_For_
Subsequent_
MT_SMS_
Confirm

Signals to/from the left
are to/from the short message service centre;
signals to/from the right
are to/from the serving node (VM SC or SGSN)

MAP_MT_FORWARD_SHORT_MESSAGE_cnf

Check_
Confirmation

Provider Error,
OK

User Error Data Error

Else

o SC_ABORT_
req

MS Memory
Capacity
Exceeded

No

a’\llrlglcjiy Result:=
set? Abort

Yes

Failure cause from
VMSC=indication
from HLR?

Report_SM_
Delivery_
Stat_ GMSC

OK, Error

SC_ABORT_
req

Result=
Abort

CR page 55



3GPP TS 29.002 v6.0.0 (2002-12)

CR page 56

| Procedure in the SMS-GMSC | |

|to attempt MT SMdelivery - 7
|and reportthe outcome |

Procedure MT_SM_Delivery_Attempt GMSC

MTSMDAS5(8)

Wait_For_ Signals toffrom the left
Subsequent_ are to/ffrom the short message service centre;
MT_SMS_ signals toffrom the right
Confirm are to/ffrom the serving node (VM SC or SGSN)
MAP_MT_FORWARD_SHORT_MESSAGE_cnf
Check_
Confirmation
Provider Error,
OK User Error Data Error
Else
SC_ABORT_
Emor? req
MS Memory
Capacity
Exceeded
No
aw'ggy Result=
et Abort
Yes
Yes Failure cause from
 EEEE— VMSC=indication
from HLR?
No
Report_SM_
Delivery_
Stat_GMSC
OK, Error
SC_ABORT_
req
Result:=
Abort

0

CR editor's note: the only change to this sheet is the size of the frame!

CR page 56

Figure 23:3/%a23.3/4 (sheet 5 of 8): Procedure MT_SM_Delivery_Attempt_GMSC



3GPP TS 29.002 v6.0.0 (2002-12)

CR page 57

Procedure MT_SM_Delivery_Attempt_GMSC

Y )
| Procedure in the SMS-GMSC | \

MTSMDAG(8)

| © attempt MT SM delivery 7
| and report the oucome |
!

Wait_For_First A SM_CONFIRM,
Wait_For_Subsequent_A SM_CONFIRM

Signals to/fomthe left

areto/fromthe short message service centre;
signals toffrom the right

are to/fromthe serving node (VWMSC or SGSN)
unless shown atherwise

CAMEL_
T_SMS_
FAILURE

A_ABORT_req

Result=
Abort

Wait_For_
First A_SM_
CONFIRM

CAMEL_ |
T_SMS_
FAILURE I

—

Set RP_ERROR:
System Failure

SC_RP_
ERROR_req

Result=
Fail

R

Wait_For_
Subsequent_
A_SM_CONFIRM

CAMEL_ |
T_SMS_
FAILURE I

SC_
ABORT._req

Result=
Abort

Figure 23-3/7a23.3/4 (sheet 6 of 8): Procedure MT_SM_Delivery_Attempt_GMSC

CR page 57




3GPP TS 29.002 v6.0.0 (2002-12) CR page 58
Procedure MT_SM_Delivery_Attempt GMSC MTSMDA7(8)
[ T e~ .
| Procedure in the SMS-GMSC N
|to attempt MT SMdelivery - 7
|and reportthe outcome | i X
o | Wait_For_First MT_SMS_Confirm,

Wait_For_Subsequent_MT_SMS_Confirm
Signals to/from the left
are to/ffrom the short message service centre;
signals to/from the right
are toffrom the serving node (VM SC or SGSN)
unless shown othemwise
MAP_U_
ABORT_ind
Result=
Abort
Wait_For Wait_For_
ot MT Subsequent,
First_MT _ —
SMS_Confirm MT_SMS_
Confirm
—T1
\ | \ |
MAP_U_ABORT_ind, MAP_ MAP_U_ABORT _ind, MAP_
MAP_P_ABORT _ind NOTICE_ind MAP_P_ABORT _ind NOTICE. ind
MAP_ MAP_
CLOSE req CLOSE_req

Set RP_ERROR:
System Failure

SC_RP_
ERROR_req

Result=
Fail

sC_
ABORT_req

Result=
Abort

CR page 58



3GPP TS 29.002 v6.0.0 (2002-12) CR page 59
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23.3.23 Procedures in the HLR

The processistriggered by aMAP _SEND ROUTING INFO FOR SM indication from the SMS-GM SC. For any of
the following error cases, the HLR returnsaMAP_SEND ROUTING INFO FOR SM response containing the
appropriate user error, closes the dialogue and terminates the process.

- _if theindication is badly formed, the HLR returns the appropriate User Error;

- if the mobile subscriber is unknown, i.e. it cannot be identified from the MSISDN given, the HLR returns the
User Error "Unknown subscriber”;

- if the subscription does not include the MT SMS teleservice, the HLR returns the User Error "Teleservice not
provisioned”;

- if the short message transfer would contravene operator determined barring, the HLR returns the User Error
"Call barred" with cause "Operator barring";

- if the short message transfer would contravene the "SM filtering by the HPLMN" function criteria, the HLR
returns the User Error "Call barred" with cause "Unauthorised Message Originator”. The definition of the
filtering function is out of the scope of UMTS specifications. Filtering may be based on the SM-RP-SMEA
information element if it isreceived from the SMS-GMSC;

- __depending on the Network Access Mode ("Non-GPRS', "GPRS' or "Non-GPRS and GPRS"), the HLR behaves
asfollows:

- if the Network Access Modeis"Non-GPRS', i.e. the subscriber is not a GPRS subscriber, then:

- ifthe MSisnot reachablein an MSC, i.e. no MSC identity is stored for the mobile subscriber or the
"MSC Area Restricted Flag" is set or the "M S purged for non GPRS' flag is set, the HLR setsthe MNRF
and returnsaMAP _SEND ROUTING INFO FOR SM response containing the User Error " Absent
subscriber" with the appropriate diagnostic, i.e. "Deregistered in HLR for non GPRS", "Roaming
Restricted" or "M S-Purged for non GPRS". The HL R then continues processing as described below under
the heading " Addition of the Service Centre Address to the MWD list";

- if the MSC where the subscriber is registered does not support MT SMS, the HLR returns a
MAP SEND ROUTING INFO FOR SM response containing the User Error "Facility not supported",
closes the dialogue and terminates the process;

- if the short message transfer would contravene operator determined barring, the HLR returns the User
Error "Call barred" with cause "Operator barring";

- if the short message transfer would contravene supplementary service barring, the HLR returns the User
Error "Call barred" with cause "Barring service active';

- _if the MNREF is set, the HLR checks whether the SM-RP-Priority information element was present in the
MAP SEND ROUTING INFO FOR SM indication. If the priority information element was present,
the HLR sets the "mnrf-Set" and "mcef-Set" bits of the mw-Status parameter according to the state of the
corresponding flags, and returnsaMAP _SEND ROUTING INFO FOR SM response containing the
M SC number as routeing information. The HLR then continues processing as described below under the
heading "Return of Routeing |nformation because the SM-RP-Priority istrue”. If the priority information
element was not present, the HLR returnsa MAP_SEND ROUTING INFO FOR SM response
containing the User Error "Absent subscriber”. If areason for the subscriber's absence for non-GPRS is
stored in the mobile not reachable reason (MNRR) in the subscriber data, the HLR includes this as the
diagnostic for the "Absent subscriber” error. The HLR then continues processing as described below
under the heading "Addition of the Service Centre Address to the MWD list";

- if the MNRFis not set, the HLR returnsaMAP _SEND ROUTING INFO FOR SM response
containing the M SC number as routeing information. The HLR then continues processing as described
below under the heading "Return of Routeing Information — normal case’.

- if the Network Access Mode is"GPRS', i.e. the subscriber is a GPRS subscriber, then:
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if the MSiis not reachable in an SGSN, i.e. no M SC identity is stored for the mobile subscriber or the

"SGSN Area Restricted Flag" is set or the"MS purged for GPRS' flag is set, the HLR sets the MNRG
flag and returnsaMAP _SEND ROUTING INFO FOR SM response containing the User Error "Absent
subscriber” with the appropriate diagnostic. The HLR then continues processing as described below under
the heading "Addition of the Service Centre Address to the MWD list";

if the SGSN where the subscriber is registered does not support MT SMS, the HLR returns a

MAP SEND ROUTING INFO FOR SM response containing the User Error "Facility not supported",
closes the dialogue and terminates the process;

if the short message transfer would contravene operator determined barring, the HLR returns the User

Error "Call barred" with cause "Operator barring";

if the MNRG flag is set, the HL R checks whether the SM-RP-Priority information element was present in

NOTE:

the MAP_SEND ROUTING INFO FOR SM indication. If the priority information element was
present, the HLR sets the "mnrg-Set” and "mcef-Set" bits of the mw-Status parameter according to the
state of the corresponding flags, and returnsaMAP_SEND ROUTING INFO FOR SM response
containing the SGSN number as routeing information. If the SMS-GMSC did not indicate in the

MAP SEND ROUTING INFO FOR SM indication that it supports GPRS functionality (i.e. it can
handle two routeing addresses in the MAP_SEND ROUTING INFO FOR SM response), the HLR
maps the state of the MNRG flag into the "mnrf-Set" bit of the mw-Status parameter.

If the SMS-GM SC does not support GPRS functionality, it uses the protocol defined in the Release 96

version of the specification. The parameter "msc-Number” in "Routingl nfoForSM-Res" in the Release 96
version of the protocol definition corresponds to the parameter " networkNode-Number" in
"RoutinglnfoForSM-Res" in the Release 97 (and later) version of the protocol definition; therefore if the
HLR populates the parameter " networkNode-Number" with the SGSN number, the Release 96 SMS-
GMSC will interpret the SGSN number as an M SC number. |f the HLR popul ates the

"gprsNodel ndicator" parameter in the MAP_SEND ROUTING INFO FOR SM response, a Release 96
SMS-GMSC will silently discard the parameter.

The HLR then continues processing as described below under the heading "Return of Routeing

Information because the SM-RP-Priority istrue';

if the priority information element was not present, the HLR returns a

MAP SEND ROUTING INFO FOR SM response containing the User Error "Absent subscriber”. If a
reason for the subscriber's absence for GPRS is stored in the mobile not reachable reason (MNRR) in the
subscriber data, the HLR includes this as the diagnostic for the " Absent subscriber" error. The HLR then
continues processing as described below under the heading " Addition of the Service Centre Address to
the MWD list";

if the MNRG flag is not set, the HLR returnsaMAP _SEND ROUTING INFO FOR SM response

containing the SGSN number as routeing information. The HL R then continues processing as described
below under the heading "Return of Routeing Information — normal case’.

- if the Network Access Mode is"Non-GPRS and GPRS', i.e. the subscriber is a non-GPRS and GPRS

subscriber, then:

the HLR checks whether the SM S-GM SC supports GPRS functionality, i.e. it can handle two routeing

addressesin the MAP_SEND ROUTING INFO FOR SM response;

if the SMS-GM SC does not support GPRS functionality then:

- if the subscription option for MT SMS delivery when the SMS-GM SC does not support GPRS is set
to "Delivery viathe MSC", the HLR processesthe MAP_SEND ROUTING INFO FOR SM
indication as described above for Network Access Mode "Non-GPRS';

- if the subscription option for MT SMS delivery when the SMS-GM SC does not support GPRSis set
to "Delivery viathe SGSN", the HLR processesthe MAP_SEND ROUTING INFO FOR SM
indication as described above for Network Access Mode "GPRS'.

if the SMS-GM SC supports GPRS functionality then:

- _if the MSis not reachable in an M SC (see the definition above under Network Access Mode "Non-
GPRS") and not reachable in an SGSN (see the definition above under Network Access Mode
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NOTE:

"GPRS"), the HLR sets the MNRF and the MNRG flag and returns a

MAP SEND ROUTING INFO FOR SM response containing the User Error "Absent subscriber"
with the appropriate diagnostic. The HLR then continues processing as described below under the
heading "Addition of the Service Centre Address to the MWD list";

if the MSis not reachable in an SGSN (see the definition above under Network Access Mode

"GPRS") but is reachable in an MSC, the HL R processes the
MAP SEND ROUTING INFO FOR SM indication as described above for Network Access Mode
"Non-GPRS";

if the MSiis not reachable in an M SC (see the definition above under Network Access Mode "Non-

GPRS") but isreachable in an SGSN, the HLR processes the
MAP SEND ROUTING INFO FOR SM indication as described above for Network Access Mode
"GPRS';

if the MS s reachable in both an MSC and an SGSN, the HL R continues as described below;

if neither the M SC nor the SGSN where the subscriber is registered supports MT SMS, the HLR

returnsaMAP_SEND ROUTING INFO FOR SM response containing the User Error "Facility not
supported"”, closes the dialogue and terminates the process,

if only the MSC where the subscriber is registered supports MT SMS, the HLR processes the

MAP SEND ROUTING INFO FOR SM indication as described above for Network Access Mode
"Non-GPRS";

if only the SGSN where the subscriber is registered supports MT SMS, the HLR processes the

MAP SEND ROUTING INFO FOR SM indication as described above for Network Access Mode
"GPRS';

if both the MSC and the SGSN where the subscriber is registered support MT SMS, the HLR checks

whether the short message transfer would contravene operator determined barring or supplementary
service barring.

if the short message transfer would contravene operator determined barring, the HLR returns the User

Error "Call barred" with cause "Operator barring";

if the short message transfer would contravene supplementary service barring, the HL R processes the

MAP SEND ROUTING INFO FOR SM indication as described above for Network Access Mode
"Non-GPRS";

supplementary service barring is specified to apply only for SMS transfer viaan MSC, not for SMS

transfer viaan SGSN.

if the short message transfer is not prevented by operator determined barring or supplementary service

barring, the HL R checks the states of the MNRF and the MNRG flag, and whether the SM-RP-
Priority information element was present in the MAP_SEND ROUTING INFO FOR SM
indication.

if both the the MNRF and the MNRG flag are set and the priority information e ement was absent, the

HLR returnsa MAP_SEND_ROUTING INFO FOR_SM response containing the User Error

" Absent subscriber”. If areason for the subscriber's absence for non-GPRS or GPRS is stored in the
mobile not reachable reason (MNRR) in the subscriber data, the HLR includes this as the diagnostic
for the "Absent subscriber” error. The HLR then continues processing as described below under the
heading "Addition of the Service Centre Addressto the MWD list";

if one or both of the MNRF and the MNRG flag is set and the priority information element was

present, the HL R sets the "mnrf-Set", "mnrg-Set" and "mcef-Set” bits of the mw-Status parameter
according to the state of the corresponding flags, and returns a

MAP_SEND ROUTING INFO FOR_ SM response containing the M SC number and SGSN number
as routeing information. The HL R then continues processing as described below under the heading
"Return of Routeing Information because the SM-RP-Priority istrue”;

if the MNRG flag is set but the the priority information element was absent, the HLR sets the "mnrf-

Set", "mnrg-Set" and "mcef-Set" bits of the mw-Status parameter according to the state of the
corresponding flags, and returnsaMAP _SEND ROUTING INFO FOR SM response containing the
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MSC number as routeing information. The HLR then continues processing as described below under
the heading "Return of Routeing | nformation because the SM-RP-Priority istrue';

- if the MNRF is set but the the priority information el ement was absent, the HL R sets the " mnrf-Set",
"mnrg-Set" and "mcef-Set" bits of the mw-Status parameter according to the state of the
corresponding flags, and returnsa MAP_SEND ROUTING INFO FOR SM response containing the
SGSN number as routeing information. The HL R then continues processing as described below under
the heading "Return of Routeing I nformation because the SM-RP-Priority istrue”;

- if neither the MNRF nor the MNRG flag is set, the HLR returns a
MAP SEND ROUTING INFO FOR SM response containing the MSC number and SGSN number
as routeing information. The HLR then continues processing as described below under the heading
"Return of Routeing Information —normal case".

Addition of the Service Centre Address to the MWD list

The HLR checks whether the service centre address is included in the M essage Waiting Data (MWD) list.

- if the service centre addressis not in the MWD list, the HLR attempts to add the service centre address. If it was
not possible to add the service centre address to the MWD list (e.qg. because the MWD list was full), the HLR
sets the MWD status to show that the service centre address was not included, otherwise the HLR sets the MWD
status to show that the service centre address was included;

- if the service centre addressis in the MWD list, the HLR sets the MWD status to show that the service centre
address was included.

The HLR then checks whether the M SISDN used to address the destination subscriber is the same as the M SISDN-
Alert. If the MSISDN used to address the destination subscriber is not the same as the MSISDN-Alert, the HLR sets the
MSISDN-Alert parameter in the MAP INFORM SERVICE_CENTRE request.

The HLR then sendsaMAP INFORM SERVICE CENTRE request to the SMS-GM SC, closes the MAP dia ogue and
terminates the process.

Return of Routeing | nformation because the SM-RP-Priority is true

The HLR checks whether the service centre address is included in the Message Waiting Data (MWD) list.

- if the service centre address is not in the MWD list, the HLR sets the MWD status to show that the service centre
address was not included;

- if the service centre addressis in the MWD list, the HLR sets the MWD status to show that the service centre
address was included.

The HLR then checks whether the M SISDN used to address the destination subscriber is the same as the M SISDN-
Alert. If the MSISDN used to address the destination subscriber is not the same as the MSISDN-Alert, the HLR sets the
MSISDN-Alert parameter in the MAP INFORM SERVICE_CENTRE request.

The HLR then sendsaMAP INFORM SERVICE CENTRE request to the SMS-GM SC, closes the MAP dia ogue and
terminates the process.

Return of Routeing |nformation — normal case

The HLR checks the M CEF.

- ifthe MCEF is set, the HLR:

- setsthe "mcef-Set" bit of the mw-Status parameter;

- checks whether the MSISDN used to address the destination subscriber is the same as the MSISDN-Alert. |f
the MSISDN used to address the destination subscriber is not the same as the MSISDN-Alert, the HLR sets
the MSISDN-Alert parameter in the MAP INFORM SERVICE CENTRE request;

- sendsaMAP _INFORM SERVICE CENTRE request to the SMS-GMSC, closes the MAP dialogue and
terminates the process.

- if the MCEF isnot set, the HLR:
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- checks whether the MSISDN used to address the destination subscriber is the same as the MSISDN-Alert. |f
the MSISDN used to address the destination subscriber is not the same as the M SISDN-Alert, the HLR sends
to the SMS-GM SC aMAP INFORM_ SERVICE CENTRE request including the MSISDN-Alert parameter;

- closesthe MAP dialogue and terminates the process.

Use of LMSI

If the HLR received a LM SI from the VLR at location updating, it shall include the LM Sl in the
MAP SEND ROUTING INFO FOR SM responseonly if the MAP SEND ROUTING INFO FOR SM response
also includes the M SC number.
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The mobile terminated short message transfer processdure in the HLR is shown in figure 23.3/56.

CR editor's note: the material in the SDL diagrams has undergone major editorial rearrangement. The handling of the
output signals on the old sheets 2, 3 & 4 has been moved to the new sheet 4, together with the handling on the old sheet
5. The intention of this rearrangement is to improve the presentation, with no technical impact.
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Procedure Select_Transfer_Nodes 23.3_11(1)
%k@&?iiéii”%ﬂ&k&&éiﬁ&éi&h]&ééé&?A

| the node (MSC or/and SGSN) |
; to which the SMS-GMSC has !
! to send Short Message ‘

no GPRS
supported
by HLR

no GPRS

subscriber?

GPRS
supported

yes

no

non-GPRS
Subscriber?

MSC

SGSN
j’ non-GPRS
subscriber?
yes
Result=MSC Result=SGSN Result=both

CR page 78



3GPP TS 29.002 v6.0.0 (2002-12) CR page 79

23.3.3% Procedure in the Serving MSC

Any CAMEL -specific handling defined in this subclause is omitted if the M SC does not support CAMEL control of

MT SMS, or if the subscriber does not have a subscription for CAMEL control of MT SMS.

The process is triggered by a dialogue opening request with the application context shortM sgM T-RelayContext.

- if the macro Receive Open Ind takes the "Error" exit, the process returns to the Null state;

- if the macro Receive Open_Ind takes the "Vr" exit, the M SC handles the dialogue according to the specification

for the earlier version of the protocol and the process returns to the Null state;

- if the macro Receive Open Ind takes the "OK" exit, the M SC checks whether the dial ogue opening request

included a destination reference. If a destination reference was included, the MSC stores it and waits for a

service primitive.
if the dialogue with the SMS-GM SC fails, the process returns to the Null state;

if the next primitive received isaMAP_DELIMITER indication, the MSC returnsaMAP DELIMITER

reguest, and waits for a service primitive;

if the next primitive receivedisaMAP MT FORWARD SHORT MESSAGE indication, the MSC checks

the indication.

if theindication is badly formed, the MSC returnsaMAP MT FORWARD SHORT MESSAGE

response containing the appropriate user error, and the process returns to the Null state;

if theindication is OK, the MSC invokesthe macro MT SM Transfer M SC to transfer the short message

to the MS.

if the macro takes the "Release SMS" exit, the MSC returns a

MAP MT FORWARD SHORT MESSAGE response containing the appropriate user error, and the

process returns to the Null state;

if the macro takes the "Error" exit, the M SC reports the delivery failure to the gsmSCF (if CAMEL

handling was invoked) and returnsa MAP MT FORWARD SHORT MESSAGE response

containing the appropriate user error, and the process returns to the Null state;

if the macro takes the "Abort" exit, the M SC reports the delivery failure to the gsmSCF (if CAMEL

handling was invoked), and the process returns to the Null state;

if the macro takes the "OK" exit, the M SC reports the successful delivery to the gsmSCF (if CAMEL

handling was invoked) and checks whether the MAP MT FORWARD SHORT MESSAGE

indication included the parameter "M ore messages to send".

- if there are no more messages to send, the MSC returns a
MAP MT FORWARD SHORT MESSAGE response indicating successful delivery and closes
the dialogue with the SMS-GM SC, and the process returns to the Null state;

- if there are more messages to send, the MSC returns a
MAP MT FORWARD SHORT MESSAGE response indicating successful delivery followed by
aMAP DELIMITER request to maintain the dialogue with the SMS-GM SC, and waits for the
next MAP MT_FORWARD SHORT MESSAGE indication from the SMS-GMSC.

- When the MSC is waiting for the next MAP MT_FORWARD SHORT MESSAGE indication from the SMS-

GMSC:

if the dialogue with the SMS-GM SC fails, the MSC sends an Abort request to the M S, and the process

returns to the Null state;

if it receives a Release indication over the A-interface, the M SC aborts the dialogue with the SMS-GM SC,

and the process returns to the Null state;

if it receivesaMAP MT FORWARD SHORT MESSAGE indication from the SMS-GM SC, it checks the

indication.
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- _if theindication is badly formed, the MSC returnsaMAP_MT_FORWARD SHORT MESSAGE
response containing the appropriate user error, and the process returns to the Null state;

- _if theindication is OK, the MSC checks whether CAMEL handling is required.

- _if CAMEL handling isrequired, the MSC calls the procedure CAMEL T SMS INIT to determine
whether the delivery should continue, and checks the result.

- _if theresultis Release SMS, the MSC returnsaMAP MT FORWARD SHORT MESSAGE
response containing the user error defined by the gsmSCF, and the process returns to the Null
state;

- if theresult is Continue, the M SC forwards the short message to the MS over the A interface, as
described below.

- _if CAMEL handling is not required, the M SC forwards the short message to the MS over the A
interface, as described below;

- theMSCsendsan A RP MT DATA request to the MS, and waits for the response from the M S.

- When the MSC is waiting for the response from the M S for delivery of a subsequent short message:

- if the dialogue with the SM S-GM SC fails, the M SC sends an Abort request to the M S and reports the
delivery failure to the gsmSCEF (if CAMEL handling is required), and the process returns to the Null state;

- if the M SC receives a Release indication over the A-interface, the M SC aborts the dialogue with the SMS-
GM SC and reports the delivery failure to the gsmSCF (if CAMEL handling is required), and the process
returns to the Null state;

- if the M SC receives an error response from the M S, it maps the error to a MAP user error, reports the
delivery failure to the gsmSCEF (if CAMEL handling is required) and returns a
MAP MT FORWARD SHORT MESSAGE response containing the user error, and the process returns to
the Null state;

- if the M SC receives a positive acknowledgement from the M S, it reports the successful delivery to the
gsmSCEF (if CAMEL handling is required) and checks whether the
MAP MT FORWARD SHORT MESSAGE indication included the parameter "M ore messages to send".

- if there are no more messages to send, the M SC returns a
MAP MT FORWARD SHORT MESSAGE response indicating successful delivery and closes the
dialogue with the SMS-GM SC, and the process returns to the Null state;

- if there are more messages to send, the MSC returnsaMAP _MT FORWARD SHORT MESSAGE
response indicating successful delivery followed by aMAP DELIMITER request to maintain the
dialogue with the SMS-GM SC, and waits for the next MAP MT FORWARD_ SHORT_ MESSAGE
indication from the SMS-GM SC.
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The mobile terminated short message transfer processdure in the serving MSC is shown in figures 23-3/323.3/6.-and

Themacro MT SM Transfer MSC may be invoked either in a stand-alone serving MSC or in aserving MSC whichiis
integrated with the SMS-GM SC. It is used to transfer the first MT short message of a possible sequence of messages.

If the MSC does not support MT SMS, it sets the User Error to "Facility not supported” and the macro takes the "Error"
exit.

If the MSC supports MT SMS, it invokes the macro Check Subscr Identity for SMS. If the macro
Check Subscr_Identity for SMStakesthe "Error" exit, the macro MT_SM_Transfer M SC takes the "Error" exit.

If the macro Check Subscr |dentity for SMS takes the the "OK" exit, the M SC sends a dial ogue opening request,
followed by aMAP SEND INFO FOR MT_SMSrequest, to the VLR and waits for aresponse.

If the dialogue opening fails, the macro takes the "Error" exit.

If the dialogue opening succeeds, the M SC sets the variable CAMEL Handling to False and waits for the response from
the VLR.
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When the MSC is waiting for the response from the VLR:

if it receivesaMAP CONTINUE CAMEL SMS HANDLING indication fromthe VLR, it setsthe variable

CAMEL Handling to True, calls the procedure CAMEL T _SMS INIT to determine whether the delivery should

continue, and checks the result.

- _if theresult is Release SM S, the MSC aborts the dialogue with the VLR, and the macro takes the "Release
SMS' exit;

- _if theresult is Continue, the MSC sends asecond MAP SEND INFO FOR MT SMSreguest, with the
"Suppress MT-SMS-CSI| parameter set, to the VLR, and waits for the response from the VLR.

if it receivesaMAP SEND INFO FOR MT_SMS confirmation, it sets the User Error parameter according to

the User Error parameter received inthe MAP_SEND INFO FOR MT_ SMS confirmation, and the macro takes
the "Error" exit;

if it receivesaMAP_PAGE indication, it invokes the Page M SC macro described in subclause 25.3.

- if the Page MSC macro takes the "Null" exit, the MSC sets the User Error to "System Failure', and the
macro takes the "Error" exit;

- if the Page MSC macro takes the "Error" exit, the M SC waits for a further response from the VLR;

- _if the Page MSC macro takes the "OK" exit, the M SC checks whether the M S supports SMS, as described
below.

if it receivesaMAP SEARCH FOR MSindication, it invokesthe Search For MS MSC macro described in

subclause 25.3.

- _if the Search For MS MSC macro takes the "Null" exit, the MSC sets the User Error to "System Failure”,
and the macro takes the "Error" exit;

- _ifthe Search For MS MSC macro takes the "Error" exit, the MSC waits for afurther response from the
VLR;

- _if the Search For MS MSC macro takesthe "OK" exit, the M SC checks whether the M S supports SMS, as
described below.

if the M'S does not support SMS, the MSC sets the User Error to "SM Delivery Failure" with delivery failure

cause "Equipment not SM equipped", aborts the dialogue with the VLR and aborts the connection to the MS, and
the macro takes the "Error" exit;

if the M S supports SMS, the MSC invokes the macro Process Access Request M SC described in subsclause

25.4.

- _if the Process Access Reguest MSC macro takes the "Error" exit, the M SC sets the User Error to " System
Failure', and the macro takes the "Error" exit;

- if the Process Access Reguest MSC macro takes the "OK" exit, the M SC waits for afurther response from
the VLR.

When the MSC is waiting for afurther response fromthe VLR:

if it receivesaMAP TRACE SUBSCRIBER ACTIVITY indication from the VLR, it performs tracing activity

as described in subclause 25.9, and waits for afurther response from the VLR;

if it receivesaMAP SEND INFO FOR MT_ SMS confirmation, it checks the confirmation.

- if the confirmation contains a User Error, the MSC sets the User Error according to the User Error received in
the confirmation, and the macro takes the "Error" exit;

- if the confirmation contains a Provider Error or a Data Error, the MSC sets the User Error to "System
failure", and the macro takes the "Error" exit;

- if the confirmation indicates success, the MSC forwards the short message to the MS, and waits for a
response from the M S.
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- _if the M S returns an error, the MSC sets the User Error according to the response from the M S, and the
macro takes the "Error" exit;

- if the M S returns a positi vea acknowledgement, the macro takes the "OK" exit.

When the MSC is waiting for aresponse from the VLR for the MAP_SEND INFO FOR MT SMSrequest, or a
response from the VLR for the MAP PROCESS ACCESS REQUEST request, or the response from the M Sfor the
first short message:

- if the MSC receives a Release on the A-interface, it aborts the dialogue with the VLR (if the dialogue is still
open) and sets the User Error to " System failure”, and the macro takes the "Error" exit;

- __if the dialogue with the VLR fails, the M SC aborts the connection to the MS and sets the User Error to " System
failure", and the macro takes the "Error" exit;

- if the dislogue with the SMS-GM SC fails, the the M SC aborts the dialogue with the VLR (if the dialogueis still
open) and aborts the connection to the M S, and the macro takes the "Abort" exit.

23:3/4The macro MT_SM_Transfer MSC|sshown|nf|qure 23. 3/7 The macro Check Subscr Identity For MT _SMS
is shown in figure 23.3/8. ! ! ! - ! 32
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Process MT_SM_VMSC
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Process MT_SM_VMSC
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Figure 23-3/323.3/6 (sheet 1 of 4): Procedure MT_SM_VMSC
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| 8 .
| The mobile terminated short messag
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Process MT_SM_VMSC
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CR editor's note: the only change to this sheet is the size of the frame!
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Process MT_SM_VMSC
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Process MT_SM_VMSC
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Figure 23:3/323.3/6 (sheet 3 of 4): Procedure MT_SM_VMSC
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Process MT_SM_VMSC MT_SM_VMSC4(4)
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Figure 23-3/323.3/6 (sheet 4 of 4): Procedure MT_SM_VMSC
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| transfer macro in the MSC
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Figure 23-3/423.3/7 (sheet 1 of 4):

Macro MT_SM_Transfer_MSC
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Macrodefinition MT_SM_Transfer MSC
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Figure 23-3/423.3/7 (sheet 2 of 4): Macro MT_SM_Transfer_MSC
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Figure 23-3/423.3/7 (sheet 3 of 4): Macro MT_SM_Transfer_MSC
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Figure 23-3/423.3/7 (sheet 4 of 4): Macro MT_SM_Transfer_MSC
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Macrodefinition Check _Subscr_ldentity For_ MT_SMS 23.3 8(1)
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IFigure 23.3/8: Check of the subscriber identity for a mobile terminated short message in the servifing MSC and in the VLR B T
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Figure 23.3/8: Macro Check_Subscr_ldentity_For_MT_SMS
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23.3.42 Procedures in the VLR

Any CAMEL -specific handling defined in this subclause is omitted if the VLR does not support CAMEL control of
MTO SMS.

The processis triggered by a dialogue opening request from the M SC.

If the macro Receive Open Ind takesthe"Vr" exit or the "Error" exit, the process returns to the Null state.

If the macro Receive Open_Ind takesthe "OK" exit, the VLR waits for a service primitive.

When the VLR receivesaMAP _SEND INFO FOR MT SMSindication, it checks the indication.

- if theindication is badly formed, the VLR returnsaMAP _SEND INFO FOR MT SMS response containing
the appropriate User Error, and the process returns to the Null state;

- _if theindication is OK, the VLR checks the subscription information.

If the VLR has no record for the subscriber, or the subscriber record is marked as not confirmed by the HLR, the VLR
returnsaMAP_SEND INFO FOR MT SMS response containing the User Error "Unidentified subscriber", and the
process returns to the Null state.

If the subscriber is marked as IM S| detached, or service is not allowed in the location area where the subscriber is
currently registered, the VLR returnsaMAP _SEND _INFO FOR MT_SMS response containing the User Error
" Absent subscriber”" with the diagnostic "IM Sl detached”, and the process returns to the Null state.

If the subscription checks are successful, the VLR calsthe procedure CAMEL MT SMS VLR, whichis specified in
3GPP TS 23.078 [98], and checks the result.

- _if theresult is Fail, the process returns to the Null state;

- if theresult is Pass, the VLR checks whether the location of the MS is known, and whether the location is
confirmed by radio contact.

- if thelocation is known and confirmed by radio contact, the VLR sends a MAP_PAGE request to the MSC;

- if thelocation is not known, or not confirmed by radio contact, the VLR sendsaMAP_SEARCH FOR MS
request to the MSC.

- the VLR waitsfor aMAP _PROCESS ACCESS REQUEST indication from the MSC.

When the VLR iswaiting for aMAP_PROCESS ACCESS REQUEST indication from the MSC:

- _if thedialogue is aborted by the M SC, the process returns to the NULL state;

- ifitreceivesaMAP_PAGE confirmation, it checksthe User Error received in the confirmation, as below;

- _if itreceivesaMAP SEARCH FOR MS confirmation, it checks the confirmation.

- __if the confirmation contained a Provider Error or a Data Error, the process returns to the Null state;

- if the confirmation contained a User Error, the VLR checks the User Error, as below;

- if the confirmation indicated a successful result, the VLR updates the LAl and sets the Confirmed by Radio
Contact indicator to Confirmed, and waits for aMAP PROCESS ACCESS REQUEST indication from the
MSC.

- _ifitreceivesaMAP PROCESS ACCESS REQUEST indication, it invokes the macro
Process Access Request VLR.

- if the macro takes the "Error" exit, the process returns to the Null state;

- if the macro takesthe "OK" exit, the VLR returnsaMAP _SEND INFO FOR MT_ SMS response
containing the MSISDN of the subscriber, and the process returns to the Null state.

If the VLR receivesaMAP_PAGE confirmation or aMAP _SEARCH FOR_MS confirmation containing a User Error,
it checksthe user error.
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- if the User Error is Absent Subscriber, the VLR sets the MNRF and returns a
MAP SEND INFO FOR MT_ SMS response containing the User Error " Absent subscriber" with diagnostic
"No response to paging", and the process returns to the Null state;

- for any other User Error, the VLR relaysthe User Error inaMAP _SEND INFO FOR MT SMS response, and
the process returns to the Null state.

The mobile terminated short message transfer processdure in the VLR is shown in figure 23.3/523.3/9.
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Figure 23-3/523.3/9 (sheet 1 of 3): Process MT_SM_VLR
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Figure 23-3/523.3/9 (sheet 2 of 3): Process MT_SM_VLR
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Process MT_SM_VLR 233 53(3)
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23.3.5 Procedure in the Servng-SGSN

Any CAMEL -specific handling defined in this subclause is omitted if the SGSN does not support CAMEL control of

MT SMS, or if the subscriber does not have a subscription for CAMEL control of MT SMS.

The process is triggered by a dialogue opening request with the application context shortM sgM T-RelayContext.

- if the macro Receive Open Ind takes the "Error" exit, the process returns to the Null state;

- if the macro Receive Open Ind takesthe"Vr" exit, the SGSN handles the dialogue according to the

specification for the earlier version of the protocol and the process returns to the Null state;

- if the macro Receive Open Ind takes the "OK" exit, the SGSN checks whether the dialogue opening request

included a destination reference. |f a destination reference was included, the SGSN storesit and waits for a

service primitive.

if the dialogue with the SMS-GM SC fails, the process returns to the Null state;

if the next primitive receivedisaMAP DELIMITER indication, the SGSN returnsaMAP_DELIMITER

reguest, and waits for a service primitive;

if the next primitive receivedisaMAP MT FORWARD SHORT MESSAGE indication, the SGSN checks

the indication.

if theindication is badly formed, the SGSN returnsaMAP MT FORWARD SHORT MESSAGE

response containing the appropriate user error, and the process returns to the Null state;

if theindication is OK, the MSC invokesthe macro MT SM_Transfer SGSN to transfer the short

message to the MS.

if the macro takes the "Release SMS" exit, the MSC returns a

MAP MT FORWARD SHORT MESSAGE response containing the appropriate user error, and the

process returns to the Null state;

if the macro takes the "Error" exit, the SGSN reports the delivery failure to the gsmSCF (if CAMEL

handling was invoked) and returnsa MAP MT FORWARD SHORT MESSAGE response

containing the appropriate user error, and the process returns to the Null state;

if the macro takes the "Abort" exit, the SGSN reports the delivery failure to the gsmSCF (if CAMEL

handling was invoked), and the process returns to the Null state;

if the macro takes the "OK" exit, the SGSN reports the successful delivery to the gsmSCF (if CAMEL

handling was invoked) and checks whether the MAP MT FORWARD SHORT MESSAGE

indication included the parameter "M ore messages to send".

- if there are no more messages to send, the SGSN returns a

MAP MT FORWARD SHORT MESSAGE response indicating successful delivery and closes
the dialogue with the SMS-GM SC, and the process returns to the Null state;

- if there are more messages to send, the SGSN returns a

MAP MT FORWARD SHORT MESSAGE response indicating successful delivery followed by
aMAP DELIMITER request to maintain the dialogue with the SMS-GM SC, and waits for the
next MAP MT_FORWARD SHORT MESSAGE indication from the SMS-GMSC.

- When the SGSN iswaiting for the next MAP MT _FORWARD SHORT MESSAGE indication from the SMS-

GMSC:

if the dialogue with the SMS-GM SC fails, the SGSN releases the LL C connection to the M S, and the process

returns to the Null state;

if it receives a Release indication over the Gb-interface, the SGSN aborts the dialogue with the SMS-GMSC,

and the process returns to the Null state;

if it receivesaMAP MT FORWARD SHORT MESSAGE indication from the SMS-GMSC, it checks the

indication.
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- _if theindication is badly formed, the SGSN returnsaMAP_ MT_FORWARD SHORT MESSAGE
response containing the appropriate user error, and the process returns to the Null state;

- _if theindication is OK, the SGSN checks whether CAMEL handling is required.

- _if CAMEL handling isrequired, the SGSN calls the procedure CAMEL T SMS [NIT to determine
whether the delivery should continue, and checks the result.

- _if theresultis Release SMS, the SGSN returnsaMAP MT FORWARD SHORT MESSAGE
response containing the user error defined by the gsmSCF, and the process returns to the Null
state;

- if theresult is Continue, the SGSN forwards the short message to the M S over the Gb interface, as
described below.

- _if CAMEL handling is not required, the SGSN forwards the short message to the MS over the Gb
interface, as described below;

- the SGSN sendsaGb RP MT DATA request to the MS, and waits for the response from the MS.

- When the SGSN is waiting for the response from the M S for delivery of a subsequent short message:

- if the dialogue with the SM S-GM SC fails, the the SGSN releases the LL C connection to the MS and reports
the delivery failure to the gsmSCF (if CAMEL handling is required), and the process returns to the Null state;

- if the SGSN receives a Release indication over the Gb-interface, the M SC aborts the dialogue with the SMS-
GM SC and reports the delivery failure to the gsmSCF (if CAMEL handling is required), and the process
returns to the Null state;

- if the SGSN receives an error response from the M S, it maps the error to a MAP user error, reports the
delivery failure to the gsmSCEF (if CAMEL handling is required) and returns a
MAP MT FORWARD SHORT MESSAGE response containing the user error, and the process returns to
the Null state;

- if the SGSN receives a positive acknowledgement from the M S, it reports the successful delivery to the
gsmSCEF (if CAMEL handling is required) and checks whether the
MAP MT FORWARD SHORT MESSAGE indication included the parameter "M ore messages to send".

- __if there are no more messages to send, the SGSN returns a
MAP MT FORWARD SHORT MESSAGE response indicating successful delivery and closes the
dialogue with the SMS-GM SC, and the process returns to the Null state;

- if there are more messages to send, the SGSN returnsaMAP MT_FORWARD_ SHORT MESSAGE
response indicating successful delivery followed by aMAP DELIMITER request to maintain the
dialogue with the SMS-GM SC, and waits for the next MAP MT FORWARD_ SHORT_ MESSAGE
indication from the SMS-GM SC.
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The mobile terminated short message transfer procedure in the serving SGSN is shown in figures 23:3/923.3/10-and
23:3H40.

Themacro MT_SM_Transfer SGSN is used to transfer the first MT short message of a possible sequence of messages.

If the SGSN does not support MT SMS, it sets the User Error to "Facility not supported” and the macro takes the
"Error" exit.

If the SGSN supports MT SMS, it invokes the macro Check Subscr |dentity for SMS.

- if the macro Check Subscr Identity for SMS takesthe "Error" exit, the macro MT_SM_Transfer SGSN takes
the "Error" exit;

- if the macro Check Subscr Identity for SMS takesthe "OK" exit, the SGSN checks the subscription
information.

- if the SGSN has no record for the subscriber, or the subscriber record is marked as not confirmed by the
HLR, the SGSN sets the User Error to "Unidentified subscriber”, and the macro takes the "Release SMS'
exit;

- if the subscriber is marked as GPRS detached, or serviceis not alowed in the routeing area where the
subscriber is currently registered, the SGSN sets the User Error to "Absent subscriber” with the diagnostic
"GPRS detached" and sets the MNRG flag, and the macro takes the "Release SMS" exit.

- if the subscription checks are successful, the SGSN calls the procedure CAMEL MT SMS SGSN, whichis
specified in 3GPP TS 23.078 [98], and checks the result.

- _if theresult is Continue, the SGSN sets the variable CAMEL Handling to False, and continues the processing
for the delivery attempt;

- _if theresult is CAMEL Handling, the SGSN sets the variable CAMEL Handling to True, cals the procedure
CAMEL T SMS INIT and checksthe result.

- _if theresult is Release SMS, the SGSN sets the User Error according to the instructions from the
agsmSCF, and the macro takes the "Release SMS" exit;

- _if theresult is Continue, the SGSN continues the processing for the delivery attempt.

- the SGSN checks whether the location of the M S is known, and whether the location is confirmed by radio
contact.

- __if thelocation is known and confirmed by radio contact, the SGSN calls the procedure Page SMS SGSN
and checks the result;

CR page 112



3GPP TS 29.002 v6.0.0 (2002-12) CR page 113

- _if thelocation is not known, or not confirmed by radio contact, the SGSN calls the procedure

Search SMS SGSN and checks the result.

- if the procedure Page SMS SGSN or the procedure Search SMS SGSN returns a Fail result, the SGSN checks

the error cause.

- _if theerror cause is Absent Subscriber, the SGSN sets the User Error to "Absent Subscriber” with the

diagnostic "No response to paging" and sets the MNRG flag, and the macro takes the "Error” exit;

- _for any other error, the SGSN sets the User Error accordingly, and the macro takes the "Error" exit.

- if the procedure Page SMS SGSN or the procedure Search SMS SGSN returns a Fail result, the SGSN checks

whether the M'S supports SMS.

- if the M S does not support SMS, the SGSN releases the L L C connection and sets the User Error to "SM

delivery failure' with delivery failure cause "Equipment not SM equipped", and the macro takes the "Error"

exit;

- if the M S supports SMS, the SGSN forwards the short message to the M S, and waits for a response from the

MS.

if the MSreturns an error, the SGSN sets the User Error according to the response from the M S, and the

macro takes the "Error" exit;

if the M S returns a positiva acknowledgement, the macro takes the "OK" exit;

if the LL C connection is released, the SGSN sets the User Error to "System failure”, and the macro takes

the "Error" exit;

if the dialogue with the SMS-GM SC fails, the SGSN releases the LL C connection, and the macro takes

the "Abort" exit.

Themacro MT _SM Transfer SGSN is shown in figure 23.3/11

The page and search procedures are shown in figures 23:-3/20223.3/12 and 23-3/20b23.3/13.
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Figure 23.3/1023.3/11 (sheet 1 of 3): Macro MT_SM_TRANSFER_SGSN
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Figure 23.3/1023.3/11 (sheet 2 of 3): Macro MT_SM_TRANSFER_SGSN
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Figure 23:3/40a23.3/12 (sheet 1 of 1): Procedure Page_SMS_SGSN
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Figure 23:3/40b23.3/13 (sheet 1 of 1): Procedure Search_SMS_SGSN
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The Short Message Alert procedure is used for-to alerting the Service Centre when the mobile subscriber is active after
a short message transfer has failed because the mobile subscriber is not reachable, or when the MS has indicated that it
has memory capacity to accept a short message.

| The message flow for the Short Message Alert procedure for the case when the mobile subscriber was not reachableis
shown in figure 23.4/1.

...........................

MS Serving VLR HLR Interworking SC
MSC or MSC
SGSN
1
» 2
» 3
» 5
4 > 6
< 5 d
» 6
5 »
» 6
7 »
7
7

1) CM Service Request (**), Page response or Location Updating (3GPP TS 24.008 [35]).

2) MAP_PROCESS_ACCESS REQUEST / MAP_UPDATE_LOCATION_AREA (**).

3) MAP_READY_FOR_SM (Mobile Present) / MAP_UPDATE_LOCATION /
Supplementary Service Control Request (*).

4) MAP_READY_FOR_SM_ACK (¥).

5) MAP_ALERT_SERVICE_CENTRE (notes 1 and 2).

6) Alert Service Centre (3GPP TS 23.140).

7) MAP_ALERT_SERVICE_CENTRE_ACK.

NOTE 1: To all Service Centres in the Message Waiting List.

NOTE 2: The HLR initiates the MAP_ALERT_SERVICE_CENTRE service only if the MS Memory Capacity
Exceeded flag is clear.

™* In-case-ofFor GPRS, messages 3) and 4) are sent/received by the SGSN.

** Those messages are not used by the SGSN.

Figure 23.4/1: Short message alert procedure (Mobile is present)

| The message flow for the Short Message Alert procedure for the case where the MS indicates that it has memory
capacity to accept one or more short messages is shown in figure 23.4/2.
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m T e o o o e A imalale o !
I NEEESE e
MS Serving VLR HLR Interworking SC

MSC or MSC
SGSN
1
> 2
> 3
> 7
4 > 8
5 < 7 >
6 < > 8
> 8
9 >
9
<
9

SM memory capacity available (3GPP TS 24.011 [37]).
MAP_READY_FOR_SM (Memory Available) (*).
MAP_READY_FOR_SM (Memory Available) (**).
MAP_READY_FOR_SM_ACK (**).
MAP_READY_FOR_SM_ACK (*).

SM memory capacity available (Acknowledge) (3GPP TS 24.011 [37]).
MAP_ALERT_SERVICE_CENTRE (note).
Alert Service Centre (3GPP TS 23.140).
MAP_ALERT_SERVICE_CENTRE_ACK.
To all Service Centres in the Message Waiting List.
Message 2) and 5) are not used by the SGSN.
Inthe-case-ofFor GPRS, messages 3) and 4) are sent/received by the SGSN.

Figure 23.4/2: Short message alert procedure (MS memory capacity available)

In addition the following MAP services are used in the MS memory available case:

MAP_PROCESS ACCESS REQUEST

MAP_AUTHENTICATE

MAP_SET_CIPHERING_MODE

MAP_PROVIDE_IMSI

MAP_CHECK_IMEI

(see subclause 8.3); (*)

(see subclause 8.5); (*)

(see subclause 8.6); (*)

(see subclause 8.9); (*)

(see subclause 8.7);
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MAP_FORWARD_NEW_TMS| (see subclause 8.9); (*)

MAP_TRACE_SUBSCRIBER_ACTIVITY (see subclause 9.1). (*)

(*) Those messages are not used by the SGSN.
The Short Message Alert procedure when the M S indicates successful transfer after polling is shown in figure 23.4/3.

...........

Gateway HLR Interworking SC
MSC MSC
1
> 3
g
< ’ 3 >
P
3 g
g
5 g
<
5
<
5
<
1) MAP_REPORT_SM_DELIVERY_STATUS (Successful Transfer).
2) MAP_REPORT_SM_DELIVERY_STATUS_ACK.
3) MAP_ALERT_SERVICE_CENTRE (note).
4) Alert Service Centre (S3GPP TS 23.140).
5) MAP_ALERT_SERVICE_CENTRE_ACK.
NOTE To all Service Centres in the Message Waiting List.
Figure 23.4/3: Short message alert procedure (Successful transfer after polling)
23.4.1 Procedures in the Servicing MSC — the MS has memory available

After-When the M SC receivesig the-an SM memory capacity available indication, the-servieing-M-SCit sends to the
VLR theaMAP_READY_FOR_SM request to-the\ LR-indicating that the M S has memory availabl

response. Fhe-outcome-of-that-procedure-ts-one-of-the followingWhile the M SC is waiting for the response from the

VLR:
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- if the M SC receives a Release indication from the A-interface, it aborts the dialogue with the VLR, and the
process terminates;

- _if the VLR aborts, or prematurely closes, the dialogue, the MSC sends an A_ RP_ ERROR with error cause
"Network out of order" to the M S, and the process terminates;

- if the VERMSC receivesaMAP READY FOR SM confirmation from the VLR, it checks the confirmation.

- if the confirmation includes an error, the MSC sendsan A_ RP_ERROR with the appropriate error cause to
the M S, and the process terminates,

- if the confirmation indicates a successful outcome, the MSC sends an RP_ACK to the M S, and the process

terminates.

The short message alert processdure in the MSC for the MS memory capacity available case is shown in figure 23.4/4.
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Process SM_Alert MSC 234 4(1)
et i
\Figure 23.4/4: The short message alert process in I\
| the senvicing MSC for MS memory -1 NULL
: capacity aailable. :
A_RP_SM_MEMORY_AVAILABLE
MAP_READY_FOR_SM _req,
NULL MAP_DELIMITER req
WAIT_FOR_
RESULT
— T
A_MM_ MAP_ .
MAP_READY_ RELEASE NOTICE MAP_ ) MAP_U_ABORT__md,
FOR_SM _cnf ind - ind - CLOSE_ind MAP_P_ABORT_ind
MAP_U_ MAP_
Check_ ABORT CLOSE
confirmation req req
OK Provider Enor,
User Error,
Data Error 'SETRP_
ERROR =
NETWORKOUT
OF ORDER'
A_RP_ . A_RP_
ACK_ SET RP- ERROR_
req ERROR req
A RP_
ERROR_
req
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process SM_Alert MSC SMA_MSC1(1)
[ o -
‘Processm the MSC to forward N Signals to/from the left
a notification thatthe MS has memory; are to/ffrom the MS;
| available to store short messages signals to/from the right
L J S are toffrom the VLR
Null
——{A_RP_SM_MEMORY_AVAILABLE_ind
MAP_READY_FOR_SM_req
MAP_DELIMITER_req
Wait_For_
VLR_Response
é—'l‘”M— MAP_READY_ MAP_U_ABORT_ind,
in‘z Sases FOR_SM_cnf MAP_CLOSE_ind
Check_
Confirmation
User Error,
OK Provider Error,
Data Error
Set RP_ERROR:
Set RP_ERROR Network out
of order
MAP_U_ A_RP_ A_RP_ A_RP_
ABORT_ ACK_ ERROR_ ERROR_
req req req req

Figure 23.4/4: Procedure SM_Alert_ MSC
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23.4.2 Procedures in the VLR

23.4.2.1 The Mobile Subscriber is present

Whenreceivingthelf the VLR successfully handlesa MAP_PROCESS _ACCESS REQUEST indication; or a
MAP_UPDATE_LOCATION_AREA indication while the MS ANot rReachable fFlag (MNRF) is set, the VLR wiH
sends athe MAP_READY_FOR_SM request towards the HLR. The Alert Reason is set to indicate that the mobile
subscriber is present for non GPRS. If the-authentication procedure-isitiated-and-H-fails during the handling of a
MAP_PROCESS ACCESS REQUEST indication or aMAP_UPDATE LOCATION_AREA indication, the VLR will
shall not send aMAP_READY_FOR_SM request to the HL Rinitiate the-serviee. The processin the VLR is described
in detail in the-subclause 25.10.

23.4.2.2 The Mebile-EquipmentMS has memory available

The processis triggered by a dialogue opening request followed by aMAP_PROCESS ACCESS REQUEST
indication including a CM service type Short Message Service.

- if the macro Process Access Reqguest VLR takesthe "OK" exit, the VLR waitsforaMAP READY_ FOR SM

indication from the MSC.

When the VLR receivesaMAP_READY FOR SM indication from the MSC, it checks the indication.

- _if theindication is badly formed, the VLR returnsa MAP READY_ FOR SM response containing the
appropriate User Error;

- _if theindication is OK, the VLR requests a dialogue with the HLR, includingaMAP_READY_ FOR SM
request with Ready for SM reason Memory available for non-GPRS, and waits for the confirmation of the

dialogue.

- _if the macro Receive Open Cnf takesthe "Error” exit, the VLR returnsa MAP READY FOR_SM response
containing a User Error "System failure”, and the process returns to the Null state;

- if the macro Receive Open_Cnf takesthe"V1" exit, the VLR returnsaMAP READY FOR SM response
containing a User Error "Facility not supported”, and the process returns to the Null state;

- if the macro Receive Open Cnf takesthe"Vr" (for aversion higher than 1) exit, the VLR handles the
dialogue according to the specification for the earlier version of the protocol, and the process returns to the
Null state;

- if the macro Receive Open_Cnf takesthe "OK" exit, the VLR waits for a response from the HLR.

When the VLR iswaiting for aresponse from the HLR:

- if thedialogue with the HLR fails, the VLR returnsa MAP_READY_ FOR SM response containing a User Error
"System failure", and the process returns to the Null state;

- ifitreceivesaMAP READY FOR SM confirmation, it checks the confirmation.

- if the confirmation contains an error, the VLR returnsa MAP_READY_ FOR SM response containing the
appropriate User Error , and the process returns to the Null state;

- if the confirmation indicates success, the VLR returnsa MAP_READY FOR SM response indicating
success, and the process returns to the Null state.

CR page 136



3GPP TS 29.002 v6.0.0 (2002-12) CR page 137

The short message alert processdure in the VLR is shown in figures 23.4/5.
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Process SM_Alert VLR

|
:Figure 234/5: The short messages alert process inthe VLR
| for MS memory capacity available

WF_
INVOKE

NULL

Receive_
Open_Ind

WF_
SERVICE_
PRIMITIVE

T

Process_
Access_
Req VLR

OK Error,
V1

MAP_READY |
FOR_SM_ind

Check_
Indication

Error

OK

OK

Enor

NULL

23.4_5(1)

MAP-OPEN-eq
MAP_READY_FOR_SM _re
MAP_DELIMITER_req

Receive_
Open_Cnf

Error

Vi

ol |

‘Set UE =
system
failure’

WF_
RESULT

'Set UE =
facility not
supported

Check_
Confimation

OK

Provider Enor,
User Error,
Data Error

'SET USER
ERROR

NULL

il

MAP_
NOTICE_
ind

MAP_
CLOSE_

req

MAP_U_ABORT._ind,
MAP_p_ABORT. ind,
MAP_CLOSE_ind

ABORT ind

MAP_READY_FOR_SM_rsp

MAP_CLOSE_req
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process SM_Alert VLR

e et e N Dt fa ™

Processin the VLR to forward N
|a notification thatthe MS has memory
| available to store short messages |

i
|

D

Null

Receive_
Open_Ind

SMA_VLR1(2)

Signals to/from the left
are toffrom the MSC;

signals to/from the right
are toffrom the HLR;

Emor, Vr

Wait_For_
Service_
Primitive

Process_
Access_
Request_VLR

=

Error

OK

Wait_For_
Ready_
For_SM

I—— MAP_READY_FOR_SM_ind

Check_
Indication
[
Enmor
SetReady for SM Reason:
Memory available for non-GPRS
—
MAP_OPEN_req
MAP_READY_FOR_SM_req
MAP_DELIMITER_req
Receive_
Open_Cnf
Eror V1 vr OK
set g;;'e'fnm’" Se; aﬁi;i'gfr Perform MAP \f Wait_For_
Failure supported dialogue HLR_Response
k \
MAP_READY_FOR_SM_rsp
MAP_CLOSE_req
Null Null

Null

Figure 23.4/5 (sheet 1 of 2): Procedure SM_Alert_VLR
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process SM_Alert VLR

‘[Process in the VLR to forward T\
|a notification thatthe MS has memory

| available to store short messages |

Wait_For_
HLR_Response

SMA_VLR2(2)

Signals to/from the left
are toffrom the MSC;

signals to/from the right
are toffrom the HLR;

MAP_ MAP_U_ABORT_ind,
MAP_READY_FOR_SM_cnf NOTICE_ MAP_P_ABORT_ind,
ind MAP_CLOSE_ind
Check_ gfgée
Confirmation req
User Error,
Provider Error,
OK Data Error

Set User Error

J

Set User Error.
System failure

MAP_READY_FOR_SM_rsp
MAP_CLOSE req

£

Figure 23.4/5 (sheet 2 of 2): Procedure SM_Alert VLR
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23.4.3 Procedures in the HLR

The process s triggered by a dialogue opening request using the application context mwdM ngtContext.

- if the macro Receive Open Ind takes the "Error" exit, the process returns to the Null state;

- _if the macro Receive Open Ind takesthe "Vr" exit, the HL R handles the dialogue according to the specification
for the earlier version of the protocol and the process returns to the Null state;

NOTE: if the dialogue opening request isfrom an SGSN, version 2 and version 1 of the application context are
not applicable.

- if the macro Receive Open Ind takes the "OK" exit, the HLR waits for a service primitive.

While the HLR is waiting for the service primitive:

- if thedialogue fails, the process returns to the Null state;

- ifitreceivesaMAP READY_ FOR SM indication, it checks the indication.

- if theindication is badly formed, the HLR returnsa MAP _READY FOR SM response containing the
appropriate user error, and the process returns to the Null state;

- _if theindication is OK, the HLR checks whether it supports:

- _oneor both of MNRF and MNRG, and

- MCEF and
- MWD.

- if the HLR does not support the message waiting features listed, it returnsa MAP READY FOR SM
response containing the user error "Facility not supported”, and the process returns to the Null state;

- if the HLR supports the message waiting features listed, but the subscriber is not known, it returns a
MAP READY_ FOR SM response containing the user error "Unknown subscriber", and the process
returns to the Null state;

- if the subscriber is known, the HLR returnsa MAP_READY FOR SM response indicating a
successful result, and checks whether one or more of MNRF, MNRG and MCEF is set.

- if none of MNRF, MNRG and MCEF is set, the HLR starts arace timer and waits for a possible
delivery failure report. This allows for the race condition where a delivery failure report is delayed
in the path through the SMS-GM SC, and is overtaken by a subsequent "ready for SM" condition
reported by the serving node to the HLR;

- _if one or more of MNRF, MNRG and MCEF is set, the HL R continues by handling the alerting
process as described below under the heading "Alerting the Service Centre(s)".

- _ifitreceivesaMAP REPORT SM DELIVERY STATUS indication, it invokesthe macro
Report SM_Delivery Stat HLR.

- if the macro takes the "Error" exit, the HLR waits for apossible MAP_READY FOR SM indication;

- if the macro takes the "OK" exit, the HL R checks whether the delivery was successful.

- if the delivery was unsuccessful, the HLR waits for apossible MAP READY FOR SM indication;

- if the delivery was successful, the HLR stops the Race timer, and the process returns to the Null state.

When the HLR is waiting for apossible MAP_READY FOR SM indication or
MAP REPORT _SM DELIVERY STATUS indication with the race timer running:

- if theracetimer expires, the process returns to the Null state;

- _if the HLR receives a dialogue opening request, it invokes the macro Receive Open_Ind.

CR page 141



3GPP TS 29.002 v6.0.0 (2002-12) CR page 142

- if the macro takes the "Error" exit, the process returns to the Null state;

- _if the macro takesthe "Vr" exit, the HLR handles the dialogue according to the specification for the earlier

version of the protocol and the process returns to the Null state;

- if the macro Receive Open Ind takes the "OK" exit, the HLR waits for a service primitive.

Alerting the Service Centre(s)

The HLR checks the Ready for SM reason which was received from the serving node.

if the reason was "Memory available for GPRS", the HLR clears the MNRG flag and the MCEF and invokes the

macro Alert Service Centre HLR (described in subclause 25.10), and the process returns to the Null state;

if the reason was " Subscriber present for GPRS", the HLR clears the MNRG flag and checks the M CEF.

- if the MCEF is not set, the HLR invokes the macro Alert Service Centre HLR (described in subclause

25.10), and the process returns to the Null state;

- _if the MCEF is set, the process returns to the Null state;

if the reason was "Memory available for non-GPRS', the HLR clears the MNRF and the M CEF and invokes the

macro Alert Service Centre HLR (described in subclause 25.10), and the process returns to the Null state;

if the reason was " Subscriber present for non-GPRS', the HLR clears the MNRF and checks the M CEF.

- if the MCEF is not set, the HLR invokes the macro Alert Service Centre HLR (described in subclause

25.10), and the process returns to the Null state;

- if the MCEF is set, the process returns to the Null state.
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The short message alert processdure in the HLR is shown in figures 23.4/6-and-25-10/2.
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Process SM_Alert_ HLR 23.4 6.1(2)
Figure 23.4/6: T;ﬁ WF-

‘The short | SERVICE-
imessage alert N PRIMITIVE .
Iprocess in the HLR;
NULL MAP_READY_\_MAP_ MAP_P_ MAP REPORT
FOR_SM_ind NOTICE_ind ABORT_ind SM_DELIVERY|
STATUS_ind
Receive_ Check_
Open_Ind Indication
pen_ hcﬁfggE Report_SM_
‘ - Delivery_
Error Vr OK Error OK Stat HLR
,,,,,,,,,, . NRF or M no
Referto the 1 MCEF, MWD
Error OK
relevant version ' upported < NULL >
0fGSM 09.02 |
: Stop
Perform_ | RACE timer
MAP_Vr_  |----- -
Dialogue
SET UE = SETUE =
UNKNOWN FACILITY NOT ¥
NULL SUBSCRIBER SUPPORTED
L J
MAP_READY_F
SM_rsp,
MAP_CLOSE
Start RACE
timer
VICEF or MNRG
or MNRF set ALERT_
PENDING
RACE-
TIMER-
Receive_
< NULL > Open_Ind
N
Perform_ V1 Error OK
MAP_V1_
ALERT WF_
< NULL > < PENDING > < SERVICE_ |
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process SM_Alert HLR

| . o

| Processin the HLR to handle N

a notification thatthe MS 7

|is ready to receive short messages |
1

C D

SMA_HLR1(2)

Signals to/from the left

signals to/from the right
are from the SMS-GMSC

are toffrom the VLR or the SGSN;

Set User Error:
Unknown
subscriber

MAP_READY_EQR SM_rsp
MAPfCLO

Null

StartRace
timer

Alert_
Pending

Null
Receive_
Open_Ind
vr OK Error
Perform Wait_For_
MAP Vr Service_ Null
dialogue Primitive
Null géif)v MAP_P._ mifce MAP_REPORT_SM_
FOR_SWi_ind ABORT_ind ind = DELIVERY_STATUS ind
MAP_ Report_SM_
Inﬂi‘::;gn Null CLOSE_ Delivery_
req Stat_HLR
[
Ermor OK Eror OK
elivery
Null Result=
uccess?
MNRF or MNRG supported AND
MCEF supported AND P/Z'neg_ Stt;ipn:arace
MWD supported? ng
No Yes
Yes
Set User Error. Subscriber
Facility Known? Null
not supported )
—} No

MAP_READY_FOR_SM_rsp
MAP_CLOSE_req

MCEF set OR
MNRF set OR
MNRG set

Figure 23.4/6 (sheet 1 of 2): Process SM_Alert_ HLR
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Process SM_Alert_ HLR 23.4 6.2(2)
Figure 23.4/6: T;ﬁ
‘The short |
imessage alert |
Iprocess in the HLR;

Reason
Memory Subscriber Subscriber Memory
available present for present for available
for GPRS GPRS non-GPRS for non-GPRS
Clear Clear
MCEF and MCrLe;lé ,\%,'\TSL MCEF and
MNRG MNRF
CE Yes Yes CE No
set set
No
Alert_ Alert_ Alert_ Alert_
Service_ Service_ Service_ Service_
Centre_HLR Centre_HLR Centre_HLR Centre_HLR

S
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process SM_Alert HLR SMA_HLR2(2)
[ o
‘Processm the HLR to handle N
a notification thatthe MS 7
|is ready to receive short messages |
o _____
Ready for SM Reason
Memory available Subscriber present Subscriber present Menmory available
for GPRS for GPRS for non-GPRS for non-GPRS
Clear MNRG; Clear MNRF;
Clear MCEF Clear MNRG Clear MNRF Clear MCEF
Yes Yes
MCEF MCEF
set? set?
No No
Alert_ Alert_ Alert_ Alert_
Service_ Service_ Service_ Service_
Centre_HLR Centre_HLR Centre_HLR Centre_HLR
Null
———————
. | .
Race timer Receive_
expired - ﬂ‘ lnenal Open_lInd
Lo ___
Ermor OK Vr
Perform
MAP Vr
dialogue
Wait_For_
Null Null Service_ Null
Primitive

Figure 23.4/6 (sheet 2 of 2): Process SM_Alert_ HLR
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23.4.4 Procedures in the SMS Interworking MSC

The processiis triggered by a dialogue opening request using the application context shortM sgAlertContext.

- if the macro Receive Open Ind takes the "Error" exit, the process returns to the Null state;

- if the macro Receive Open Ind takes the "Vr" exit, the SMS-IWM SC handles the dialogue according to the
specification for the earlier version of the protocol and the process returns to the Null state;

- if the macro Receive Open Ind takesthe "OK" exit, the SMS-IWM SC waits for a service primitive.

While the SMS-IWMSC is waiting for the service primitive:

- _if thedialogue fails, the process returns to the Null state;

- _ifitreceivesaMAP ALERT SERVICE CENTRE indication, it checks the indication.

- _if theindication is badly formed, the SMS-IWMSC returnsaMAP_ALERT SERVICE CENTRE response
containing the appropriate user error, and the process returns to the Null state;

- _if theindication is OK, the SMSIWMSC sendsan SC RP_ALERT_SC request to the Service Centre and
returnsaMAP_ALERT SERVICE CENTRE response indicating a successful result, and the process returns
to the Null state.

The short message alert processdure in the SMS-IWMSC is shown in figure 23.4/7.
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Process Alert_SC_IWMSC
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23.4_7(1)
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process Alert SC_IWMSC

ASC

IWMSC1(1)

=N

‘rProcess in the SMS Interworking Msa\ Signals to/from the left
|to relay an alert to the SMSC 7 are to/ffromthe HLR;
| | signals to/from the right
L ___ J S are to/ffrom the SMSC
Null
Receive_
Open_Ind
Ermor OK Vr
Wait_For_ Perfom
Null Service_ MAP Vr
Primitive dialogue
MAP_
NOTICE_ —— MAP_ALERT_SERVICE_CENTRE_ind Null
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,\cﬂfggE Check_
. = Indication
ind
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SC_RP_ALERT_SC_req

MAP_ALERT_SERVICE_CENTRE._rsp
MAP_CLOSE_req

S

CR editor's note: there is no technical difference; the SDL just looks tidier!

Figure 23.4/7: Process Alert_SC_IWMSC
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23.4.5 Procedures in the Servieing-SGSN

23.45.1 The Mobile Subscriber is present

If the SGSN successfully handles a \When-receiving-Page response, Attach request or Routing aArea dUpdate request
messages (3GPP TS 24.008 [35]), while the MS aNot rReachable for GPRS (MNRG) flag is set, the SGSN wiH-sends
theaMAP_READY_FOR_SM request towards the HLR. The Alert Reason is set to indicate that the mobile subscriber
ispresent for GPRS._If authentication fails during the handling of a Page response, Attach request or Routing Area
Update request, the SGSN shall not send aMAP_READY_ FOR SM request to the HLR

When-+eceivingthe-answerthe- SGSN-wit-act-asfellows:
S isel it e ful

. I £ 4 re ] :
The processin the SGSN is described in detail in the-subclause 25.10/3.

23.45.2 The Mobile Equipment has memory available

The processistriggered by an RP SM_ MEMORY _AVAILABLE indication from the MS.

The SGSN requests a dialogue with the HLR, includingaMAP READY_ FOR _SM request with Ready for SM reason
Memory available for GPRS, and waits for the confirmation of the dialogue.

- _if the macro Receive Open Cnf takes the "Error" exit, the SGSN returns an error response containing an
RP_ERROR "Network out of order", and the process returns to the Null state;

- _if the macro Receive Open Cnf takesthe "Vr" exit, the SGSN returns an error response containing an
RP _ERROR "Facility not supported”, and the process returns to the Null state;

- __if the macro Receive Open_Cnf takesthe "OK" exit, the VLR waits for a response from the HLR.

When the SGSN is waiting for a response from the HLR:

- if the dialogue with the HLR fails, the SGSN returns an error response containing an RP_ ERROR "Network out
of order", and the process returns to the Null state;

- if it receives a Release indication from the Gb interface, it aborts the dialogue with the HLR, and the process
returns to the Null state;

- if the SGSN receivesaMAP READY_ FOR SM confirmation, it checks the confirmation.

- if the confirmation contains an error, the SGSN returns returns an error response containing the appropriate
RP_ERROR, and the process returns to the Null state;

- if the confirmation indicates success, the SGSN returns an RP_ACK, and the process returns to the Null state.

The short message alert procedure in the SGSN for the MS memory capacity available case is shown in figure 23.4/8.
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Process Subscriber_Present SGSN 23.4_8(1)
fm e N NULL
'Figure 23.4/8: The short message alert process in "
: the SGSN for mobile present situation !
-Page Response
| |-Attach Requestor
Routing Area Update Request S
(See TS 04.08)
no NR
set
Yes NULL
'SET REASON = MOBILE
SUBSCRIBER PRESENT
FOR GPRS'
MAP_OPEN_req
MAP_READY_FOR_SM_req
MAP_DELIMITER _req
PR
Receive_ -
open._cnf |~ J:Flgure 25.1/2
OK
Error Vr
/ WF- |
\RESPONSE/
—
Perform_ MAP_U_ABORT_ind
MAP_Vr_ MAP_READY_FOR_SM_rsp MAP_P_ABORT _ind
Dialogue MAP_CLOSE_ind
yes
Error
no
Clear MNRG

CR editor's note: this process is described in clause 25
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process SM_Alert SGSN

‘[Processin the SGSN to forward T\
|a notification thatthe MS has memory

| available to store short messages |

SMA_SGSN1(2)

Signals to/from the left
are to/ffrom the MS;

signals to/from the right
are toffrom the HLR

Gb_RP_SM_MEMORY_AVAILABLE _ind

SetReady for SM Reason:
Memory available for GPRS

MAP_OPEN_req
MAP_READY_FOR_SM_req
MAP_DELIMITER_req

Receive_
Open_Cnf

Enmor

Set RP_ERROR:
Network out
of order

vr

Set RP_ERROR:
Facility not
supportedr

Gb_RP_
ERROR_
req

S

OK

Wait_For_
HLR_Response

Figure 23.4/8 (sheet 1 of 2): Process Subseriber—PresentSM_Alert SGSN
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process SM_Alert SGSN

‘[ Process in the SGSN to forward

|a notification thatthe MS has memory

| available to store short messages

Wait_For_
HLR_Response

-

Signals to/from the left
are to/ffrom the MS;

signals to/from the right
are toffrom the HLR

SMA_SGSN2(2)

MAP_U_ABORT_ind,
MAP_P_ABORT_ind,
MAP_CLOSE_ind

Gb_LLC_ MAP_
RELEASE_ MAP_READY_FOR_SM_cnf NOTICE_
ind ind

MAP_U MAP
== Check, =
ABORT_ = CLOSE_
req Confirmation req
User Error,
Provider Error,
OK Data Error
Set RP_
Set RP_ERROR Network out
of order
Gb_RP_ Gb_RP_ Gb_RP
ACK_ ERROR_ ERR
req req req
Null Null Null Null

Figure 23.4/8 (sheet 2 of 2): Process SM_Alert SGSN

CR page 154



3GPP TS 29.002 v6.0.0 (2002-12)

23.5

The SM delivery status report procedure is used:

The SM delivery status report procedure
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- to set the Service Centre address into the message waiting list in the HLR after short message delivery has failed
because the subscriber is absent or unidentified or the memory capacity is exceeded. The procedure sets.

- the mMemory eCapacity eExceeded fFlag (M CEF) in the HLR if the MS memory does not have room for

more messages,

- and/or the MS ANot rReachable fFlag for non--GPRS in-thecaseofif there is no record for the subscriber in
the VLR unidentified-or absent-the subscriber does not respond to paging for delivery viathe MSC;

- and/or the MS aNot rReachable for GPRS (MNRG) flag Hithe-case-ef-unidentified-if there is no record for
the subscriber in the SGSN or absent-the subscriber does not respond to paging for delivery viathe

SGSN.GPRS

- Additenathy-theproceduretstsed-to report to the HL R abeut-the sueeesstul-transterfor- GPRS-arner-GRPRS
afterthe Service Centre-haspeHed-the subscriberthat delivery has succeeded. FhisproeeduretsT he conditions

for report of a successful delivery are described alsa-in the-subclause 23.3.14.

The message flow for the SM delivery status report procedure is shown in figure 23.5/1.

Visited HLR Gateway SC
MSC or MSC
SGSN
1
>
2
<
3
p 4
>
1) MAP_MT_FORWARD_SHORT_MESSAGE_ACK/ _NACK (Absent subscriber_SM,
unidentified subscriber or memory capacity exceeded).
2) MAP_REPORT_SM_DELIVERY_STATUS.
3) MAP_REPORT_SM_DELIVERY_STATUS_ACK.
4) Short Message Negative Acknowledgement (3GPP TS 23.140).

Figure 23.5/1: Short message delivery status report procedure

23.5.1 Procedures in the HLR

When the HLR receivesa MAP_REPORT_SM_DELIVERY_STATUS indication, it acts as described in the

subclause 23.6, macro Report_SM_Delivery Stat HLR.
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The short message delivery status report processin the HLR is shown in figure 23.5/2.
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Process SM_Delivery_Status_Report_HLR

NULL

MAP_REPORT
SM_DELIVERY
STATUS_ind

23.5_2(1)

Report_SM_
Delivery
Stat_HLR
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process SM_Delivery _Status_Report HLR

‘rProcess in the HLR to handle an—r\

| SM delivery status report T
| from the SMS-GMSC |

,,,,,,,,,,,,,,,

:

SMDSR_HLR1(1)

Signals to/ffrom the left
are toffrom the SMS-G

_

——{MAP_REPORT_SM DELIVERY_STATUS_ind

Report_SM_
Delivery_
Stat_HLR

OK, Error

Figure 23.5/2: Process SM_Delivery_Status_Report_HLR
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23.5.2 Procedures in the gateway-SMS-GMSC

The condrtr ons for the GM SC to mvokes the short meﬁsege delrvery status report procedure are specrfr edi in subcl ause

The SMS-GM SC requests a MAP dialogue and sendsaMAP_REPORT SM DELIVERY STATUS request to the
HL R containing the subscriber data of the mobile subscriber.

- if the macro Receive Open_Cnf takes the "Error” exit, the macro Report SM_Delivery Stat GM SC takes the
"Error" exit;

- if the macro Receive Open_Cnf takesthe"V1" exit, the SMS-GM SC checks the delivery result.

- if delivery was successful, or delivery failed with any reason other than "Absent subscriber”, the macro
Report SM_Delivery Stat GMSC takes the "Error" exit;

- _if delivery failed with areason of "Absent subscriber”, the SMS-GM SC handles the dialogue according to the
specification for the-earlierversion 1 of the protocol, and the macro Report SM_Delivery Stat GM SC takes
the "OK" exit;

- if the macro Receive Open_ Cnf takesthe"Vr" exit (for aversion greater than 1), the SMS-GM SC handles the
dialogue according to the specification for the earlier version of the protocol, and the macro
Report SM_Deélivery Stat GM SC takesthe "OK" exit;

- if the macro Receive Open Cnf takesthe "OK" exit, the SM S-GM SC waits for a response from the HLR.

When the SMS-GM SC is waiting for aresponse from the HLR:

- if the dialogue with the HLR fails, the macro Report SM_Delivery Stat GMSC takes the "Error" exit;

- ifitreceivesaMAP REPORT SM DELIVERY_ STATUS confirmation, it checks the confirmation.

- __if the confirmation contains an error, the macro Report SM_Delivery Stat GMSC takes the "Error" exit;

- if the confirmation indicates a successful result, the macro Report SM_Delivery Stat GM SC takes the "OK"
exit.

whether delivery succeeded for GPRS or non- GPRS

Lntheeeseetan If del livery was unsuccessful deLrveryLduetebecause the subscriber being-was absent, the-absent
included-inthe MAP_REPORT _SM DELIVERY_STATUS
request |ncl udec the absent subscrl ber draqnostrc mdrcatron (if available).

If the reason for unsuccessful delivery is absent subscriber with diagnostic ~'Paging failure- for GPRS or non GPRS, the
MAP_REPORT SM_DELIVERY_STATUS request includes the two SM Delivery Outcomes absent subscriber with

both diagnostics ~'Paging failure- for GPRS and non--GPRS.-is-inctuded-inthe
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Note that the indication; ofa which number belongs the SGSN and which to the MSC, received from the HLR at-in the

routing information result (see subclause 23.3.23) will enable the GM SC to map the causes received from the SGSN,
MSC or both into the appropriate causes for GPRS, non--GPRS or both, and send them to the SC and HLR.

The procedure-towardsdialogue with the Service Centre may also-be aborted. If so the SMS-GM SC aborts the eperation
towardsdial ogue with the HL R-is-also-aberted.

The short message delivery status report precedure-macro in the SMS-GM SC is shown in figure 23.5/3.

CR page 160



3GPP TS 29.002 v6.0.0 (2002-12)

CR page 161
Macrodefinition Report_SM_Delivery Stat GMSC 235 3(1)
r--r-r———>~>"~>"~>"~>"">"~"~"—"=7—=~=7 77 -
:Figure23.5lS:The report SMdelivery ‘,\ﬁ
| status macro inthe GMSC |
| |
MAP_OPEN _req
MAP_REPORT SM_
DELIVERY_STATUS_feq
MAP_DELIMITER
Receive_
Open_Cnf
OK ERROR Vi
WAIT_FOR_ ] )
CONARM Reason
Absent
Other Subscriber
reason
MAP_REPORT._ Perform_
SM_DELIVER MAP_VI_
STATUS_cnf Dialogue

crs o)
Confirmation U

OK Provider Error,
User Error,
Data Error 'Set UE =
System
Failure*
OK ‘ RROR
WAIT_FOR_
CONFIRM
MAP_ MAP_U_ABORt_ind,
NOTICE MAP_P_ABORT_ind,
ind MAP_CLOSE ind
MAP_
CLOSE_
req
NULL
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macrodefinition Report_ SM_Delivery_Stat GMSC

|
| Macro toreport the result ofan

™
> [
| MT short message delivery attempty

)

RSMDS_GMSC1(1)

Signals to/from the right
are to/ffrom the HLR

MAP_OPEN_req

MAP_REPORT_SM_DELIVERY_STATUS_req
MAP_DELIMITER_req

Receive_
Open_Cnf
V1 Vr| OK Emor
ce!
Delivery Wait_For_
result? HLR_Response
Faj —
Absent
Other ! Subscriber
eliver
failure MAP_REPORT_SM_DELIVERY_STATUS_cnf
eason?
Perform
MR Coizrerﬁl;ﬁon
dialogue
Provider Error,
OK User Error,
Data Error
@ @ @ ‘a
Wait_For_
HLR_Response
MAP_ MAP_U_ABORT_ind,
NOTICE_ MAP_P_ABORT _ind,
ind MAP_CLOSE_ind
MAP_
CLOSE_
req

@

Figure 23.5/3:
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23.6

Compbronprocedpresforthe shortrressogeclatseThe

macro Report SM Delivery Stat HLR

This macro is used-invoked when the HLR receivesa MAP_REPORT_SM_DELIVERY_STATUS indication from the
SMS-GMSC. The HLR respenses-tohandles the indication as follows:

- _if theindication is badly formed, the HLR returnsa MAP REPORT _SM DELIVERY STATUS response

containing the appropriate User Error, and the macro takes the "Error” exit;

- _if thereisno record in the HLR for the subscriber, the HLR returns a

MAP REPORT SM DELIVERY STATUS response containing the User Error "Unknown subscriber”, and the

macro takes the "Error" exit;

- _ifthe MAP REPORT SM DELIVERY_ STATUS indication did not include the GPRS support indicator, the

HLR deduces the domain for which the delivery report applies as follows:

if the subscriber is a GPRS-only subscriber, the report applies for GPRS;

if the subscriber is a non-GPRS-only subscriber, the report applies for non-GPRS;

if the subscriber is a GPRS and non-GPRS subscriber and the subscription option for MT SMS delivery when

the SMS-GM SC does not support GPRS is set to "Delivery viathe SGSN", the report applies for GPRS;

if the subscriber is a GPRS and non-GPRS subscriber and the subscription option for MT SM S delivery when

the SMS-GM SC does not support GPRS is set to "Delivery viathe MSC", the report applies for non-GPRS;

- _ifthe MAP REPORT SM DELIVERY STATUS indication indicated delivery failure, the HLR attempts to

add the SC address to the MWD list.

if the update of the MWD list failed, the HLR returnsaMAP_REPORT_SM_DELIVERY_STATUS

response containing the User Error "MWD list full", and the macro takes the "Error" exit;

if the update of the MWD list succeeded, the HLR sets the variable Delivery Result to Failure, and continues

to process the delivery failure report:

if the MSISDN used to define the destination M S was not the MSISDN-Alert, the HLR setsthe

MSISDN-Alert parameter in the MAP REPORT SM DELIVERY_ STATUS response;

if the delivery failure cause was MS memory capacity exceeded for non-GPRS, the HLR sets the MCEF

and clears the MNREF;

if the delivery failure cause was MS memory capacity exceeded for GPRS, the HL R sets the MCEF and

clears the MNRG flag;

if the delivery failure cause was Absent Subcriber for non-GPRS, the HLR sets the MNREF;

if the delivery failure cause was Absent Subcriber for GPRS, the HLR setsthe MNRG flag;

if the delivery failure cause was Absent Subcriber for non-GPRS and GPRS, the HLR sets the MNRF and

the MNRG flag;
if the delivery cause was absent subscriber and the MAP REPORT SM DELIVERY _STATUS

indication included a reason for absence, the HLR stores the reason for absence in the Mobile Not
Reachable Reason and calls the procedure Check Absent Subscriber SM In HLR (9see 3GPP

TS23.116 [110];
the HLR returnaa MAP REPORT SM_ DELIVERY_ STATUS response indicating success, and the

macro takes the "OK" exit.

- _ifthe MAP REPORT SM DELIVERY_ STATUS indication indicated successful transfer,the HLR handles the

indication as follows:
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- if the delivery outcome was for non-GPRS, the HLR clears the MNRF and the M CEF;

- _if thedelivery outcome was for GPRS, the HLR clears the MNRG flag and the M CEF;

- theHLRreturnsaMAP REPORT _SM DELIVERY_ STATUS response indicating SUCCESS,

- the HLR invokes the macro Alert Service Centre HLR to alert the service centres whose addresses are in
the MWD list, as described in subclause 25.10;

- the HLR setsthe variable Delivery Result to Success, and the macro takes the "OK" exit.

The short message delivery status report macro in the HLR is shown in figure 23.6/1.
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Macrodefinition Report_SM_Delivery_Stat_ HLR

:Figure 23.6/1: The report SM delivery status macro
|

23.6_1(1)

B

o

N

Store reason i

ubscriber Data

in MNRR

heck_Absen
ubscriberSM
In HLR

‘ in the HLR
L
Check_
Indication
OK
Ermor
'SET UE =
‘ UNKNOWN
Successful UBSCRIBER
‘Clear MCEF Transfer Unsuccessful
and MNRF' transfer
‘ 'Update
Message W aiting
MAP_REPORT_SM_ Data’
DELIVERY_STATUS_rsp
‘ MAP_CLOSE_req
Alert_ o
Service_ No
Centre_HLR
‘ 'SET UE =
‘Set MESSAGE WAITING
MSISDN- Yes LIST ‘FULL‘
Alert
[N
Absent elive MS memory
Subscriber utcom capactty
exceeded
'Set MAP-REPORT_SM
MCEF' [ |DELIVERY_STATUS_rsp
MAP_CLOSE_req
No

@

MAP_REPORT_SM_
DELIVERY_STATUS rsp
MAP_CLOSE_req

@

CR page 165



3GPP TS 29.002 v6.0.0 (2002-12)

CR page 166

macrodefinition Report_ SM_Delivery Stat HLR

=== N
| Macroin the HLRto handle \

| an SMdelivery status report 1
| fomthe SMS-GMSC |

RSMDS_HLR1(2)

Signals to/from the left k
areto/fromthe SMSGMSC

Error

Set User Error:
Unknown
Subscriber

]

Set User Error:
MWD listfull

]

MAP_REPORT_SM_
DELIVERY_STATUS_sp
MAP_CLOSE req

@

Check_
Indication
OK
No
Subscriber
known?
Yes
Successfu
Delivery transfer
failure for GPRS
Delivery
resut?
Successfu
transfer
for non—GPRS/—\
Update Clear MNRF: Clear MNRG:
MWD list Clear MCEF Clear MCEF
Yes
MWD MAP_REPORT_SM_
update DELNERY_STATUS rsp
failed?. MAP_CLOSE req
No
Alert_Service_
Centre_HLR
]
Delivery Delivery
Result= Result=
Failure Success
1 OK

Figure 23.6/1_(sheet 1 of 2): Macro Report_SM_Delivery_Stat HLR
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macrodefinition Report SM_Delivery Stat HLR RSMDS_HLR2(2)

o

|
| Macroin the HLRto handle \ Signals to/from the left l
| an SMdelivery status report 1 areto/fromthe SMS-G
|
. @

| fom the SMS-GMSC

MS mem

[RokY=-0aRasL
exceede

Alert

ISM
MSISDN-

No

Set MSISDN-
Alert

Delivery
failure
cause?

MS memary.eapasi Absent Subscriber Absent Subscriber Absent Subscriber
exceedefor GPRS) for non-GPRS for GPRS for non-GPRS & GPRS

‘Set MCEF, .SWa MCEF Set MNRF Set MARG

No
Reason for
 EEEE—— absence
avalable?

MN RR:=
Reason for
absence

Check_Absent_ |
Subscriber SM_ — - See 3GPP TS 23116
In_HLR |

MAP_REPORT_SM_DELIVERY_
STATUS_rsp
MAP_Close_req

@

Figure 23.6/1 (sheet 2 of 2): Macro Report SM Delivery Stat HLR

*** End of document ****
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